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My study of these small wasps was begun many years ago and has
extended, with interruptions, up to 1959. About 850 specimens of Pleno-
culus were assembled for study.

I wish to extend my thanks to the many entomologists and to the insti-
tutions with which they may be eonneeted, for the very generous assistance
given me. Mr. P. I[. Timberlake, Associate Entomologist, Emeritus, Uni-
versity of California, Citrus Experiment Station, Department of Biologieal
Control, Riverside, ("alifornia, has made available the large collection of
Plenoculus, which he obtained chiefly in sonthern (falifornia. A great deal of
material, also from desert regions and clsewhere, has come from the eollee-
tions of the California Inscet Survey, Division of Entomoloey and Para-
sitology, University of (alifornia, at Berkeley, and the University of
California at Davis, with Drs. P. D. IIurd and R. M. Bohart and their
assoeiates doing the colleeting. Dr. Georee D. Butler, Jv., of the Depart-
ment of Intomology, University of Arvizona; Dr. IToward 1. Ivans, of the
Department of Entomology, Cornell University; and Dr. R. R. Dreisbach,
of Midland, Michigan, have likewise loaned considerable and interesting
material. Dr. Ilerbert I'. Schwarz, of the American Museum of Natural
Iistory, has donated several specimens of Plenoculus. Finally, Dr. Karl V.
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Krombein, of the Division of Tnsect Identification and Parasite Introdue-
tion Laboratories, U. S. Department of Agrienlture, Washington, D. C., has
heen unfailingly helpful in the loan of specimens, including the entire
material of Plenoculus davisi davist Fox from his own collection and also
that from the collection of the U. S. National Museum. ITe has also com-
pared specimens, and in his useful correspondence has made helpful sug-
vestions and given references to pertinent literature. The excellent drawing
of the head of Plenoculus gillaspyi Krombein (fie. 33) is the work of Mr.
Arthur D. C'nshman, of the U. S. National Museum. Through the courtesy
of Dr. Krombein, I was able to study an important collection of Plenoculus
and Solierella made by Dr. W. R. M. Mason in the Colorado and Mojave
deserts. The anthor has also made collections of Plenoculus, chiefly in the
Colorado desert. The collection of the California Academy of Sciences was
also very helpful. The facilities made available by both the California
Academy of Seiences, San Francisco, and the San Diego Society of Natural
IHistory Museum are here gratefully acknowledged.

In the Synoptie Catalog of Hymenoptera of America North of Mexico
(Muesebeck, Krombein, Townes, and others, 1951, U.S.D.A. Monograph
No. 2), and the first supplement to this Catalog for 1958, prepared under
the direction of Dr. Krombein, a total of seven species and one subspecies
are listed. In the Old World, two species have been deseribed, one from
Transecaspia, U.S.S.R. (as Pavlovskia tadzhika by Gussakovskij), the other
from Portugal and Spain, by Andrade. In the present paper ten species
and four subspecies of Plenoculus ave deseribed as new, while two forms
of Plenoculus previously listed as valid are here regarded as mere color
forms. This brings the total, as heve acecepted, to 17 species and 5 subspecies,
as follows:

1. Plenoculus sinuatus, new speetes . . . . . . Page 7
2. Plenoculus gillaspyi Krombein . . . . . . | “ 8
3. Plenoculus hurdi, new speeies . . . . . . . “ 10
4. Plenoculus timberlakei, new species . . . . . . “o1
0. Plenoculus cuneatus, new species . . . . . . a2
6. Plenoculus cockerellin Fox . “o15
7. Plenoculus mexicanus, new speecies . . . . . “T
8. Plenoculus boregensis, new species . “20
Sa. Plenoculus boregensis perniger, new subspecies . |
9. Plenoculus parvus Fox . . . . . . . s 23
10.  Plenoculus palmarwm, new species . . . . . . & 20
11. Plenoculus propinguus Fox . . . . . . . . “ 25
12, Plenoculus deserti, new speeies . . . . . ., 26
13, Plenoculus boharti, new speeies . . . . . . . ¢ 28
4. Plenoculus stygius, new speeies . . . . . . . S|

15.  Plenoculus davisi Fox . . . . . P .. iy

o
o
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15a. Plenoculus davist mojavensis, new subspecies . . . Pace 39
15b. Plenoculus davisi transversus, new subspecies . . . ‘10
15e. Plenoculus davist gracilis, new subspeeies . . . . 42
15d. Plenoculus davisi atlanticus Viereek 5 o o B ‘43
16.  Plenoculus tadzhika (Gussakovskij). . . . . . “
17.  Plenocwlus beawmonti Andrade . . . . . . . I

tenus PLENOCULUS Iox.

Plenoculus Fox, 1893. Psyche 6:554. Genotype Plenoculus davisi Fox.
Paviovskia Gussagovskly, 1935, Trav., Fil. Acad. Sci. URSS, Tadjikistan, 5:424.
Type: Paviovskia tadzhika Gussakovskij. Monobasic and original designation.

Plenoculus may he characterized as follows: Mandibles distinetly emar-
ginate on the lower side (59, 60), or more rarely they are stepped down
from near the base so that there is little or no opposing elevation bheyond
(26A), with or without a tooth within just basad of the blade, malar space
laeking or very short; maxillary palpi with six segments, labial palpi with
four; the male with clypeal margin with or without a brush of rather in-
curved hairs far to each side; eves entire within, eonverging toward the
vertex; ocelli perfeet; antennae originating immediately behind the elypeus.
Prepectus tolerably well defined; legs stout, moderately to strongly spinose,
female with a fore tarsal eomb (80), weaker in the male, intermediate
tibiae with a single apical spur; metasternum grooved; marginal eell trun-
cate and rather weakly appendiculate; three submarginal cells, the seeond
pedicillate, first and seeond submarginal cells eaeh receiving a recurrent
vein; submedian eell shorter than median on externo-median nervure; in
the hind wings the discoidal vein originates well bevond the transverse-
median vein; anal lobe short, not at all reaching to opposite apex of sub-
median cell. The pyeidial area is subtriangular, shining and more or less
punetate, the margins sharp or with a fine earina. Male with or without
transverse tubercles or rugosities on sternites 3-6.

Plenoculus is separable from Solierella, its rather elose relative, by a
number of characters. In Plenoculus the mandibles ave strongly excavate
or, in fewer ecases, stepped down heneath; in Solicrella the mandibles are
oceasionally weakly exeavate beneath, much less often they are strongly
stepped down (Solierella albipes [Ashmead], Soliervella prosopidis Wil-
liams) ; the female of Plenoculus has a good foretarsal combh which together
with the stout, rather squat form of the wasp points to a fossorial habit,
the bristles forming this eomb being well developed on the long hasal tarsal
artiele; in some speeies of Solierella, particularly some of the larger ones,
while they are not known to be fossorial, a tarsal eomb of rather fine long
bristles may exist, but these bristles do not oeecur strongly on the basal
artiele of the foretarsus; Plenoculus has the more strongly spinose legs. As



4 CALIFORNIA ACADEMY OF SCIENCES [Proc. 4111 SER.

far as known the memhers of the genus Plenoculus lack the strong fromtal
and elypeal carinae so often present in Solierclla. An important separating
charaeter in Plenoculus is the well-defined pygidial area, partieularly i
the female, and in the male the lateral lobes of the aedecagus, while ocea-
sionally pointed on one side, are not dentate or serrate as is charaeteristie
of Solicrella.

The species of Plenoculus are hroadly separated into two eroups by
Fox (1893, 1897) . . . “those having the clypeus strongly emarginate and
dentate (davisi, propinguus), and those in which the clypeus is neither
emarginate nor dentate (cockerellit, parvust).” However, the discovery in
recent vears of additional speecies including the males of the “cockerellin”
agroup (Pl. cockerellii, Pl. wericanus, Pl. timberlaker, and Pl. cuncatus), as
well as the bringing to lieht of other speeies, i.e., Pl gillaspyr Krombein
(probably), PL. hwrdi, Pl. sinuatus, Pl. boregensis, and Pl. palmarion, and
a restudy of Pl parvus Fox, reveal that all of these forms possess one or
more characters, in one or hoth sexes, that are ecommon to these two original
aroups, tend to bridge the eap hetween them. On the other hand, the prey
of Plenoeulus cockerellin, as first discovered by 2. 1I. Timberlake in south-
ern California, consists of very small caterpillars, probahly pyraloideans,
and it is ¢uite likely that the remaining three species of the “cockerellin”
aronp also prey on caterpillars. As far as known, the species of the *“davisi-
propinquus” group (no prey records on Pl. propinguus) store their nests
with small heteropterous bugs, and oceasionally aphids.

This at least is a notable biological difference between these two Ple-
noculis groups.

Nothing seems to he kinown coneerning the nature of the prey of the
intermediate or more or less morphologically hridging gronp of Plenoculus
species.

KEY TO THE SPECIES OF PLENOCULUS?2, 3

Females—antennae with 12 segments; abdomen with 6 tergites visible
Males—antennae with 13 segments; abdomen with 7 tergites visible . 16
1. Anterior margin of the clypeus not produced in the middle, but sinuate, with
one or two inconspicuous teeth far to each side (33, 35); mandible with-

out a tooth on the inner margin (except in Pl. sinwatus where it is very

SINALl ) e 2
Anterior margin of the clypeus gently outbowed to cuneate in the middle, or
the clypeus may be broadly subtruncate, or more sloping, emarginate
mesad aud with lateral teeth or angles ... . . 4

1. Dr. Karl V. Krombein has critically examined, with modern equipment, the type of Plenoculus parvus
Fox (1897), female, and finds that it has two small teeth on each side of the clypeus. This species, which is
related to my PZ. palmarum, thus belongs in an intermediate position.

2. The number in parentheses refers to figures in this paper.

3. This key has its difficult parts and is not entirely satisfactory. Some of the species considered are weak
species.
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10.

11.

12.
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Mandibles with a small basal notch or tooth on the inner margin; edge of
clypeus broadly polished; red and white markings present.. . .

Pl. sinuatus, new species

Mandibles w1thout a basal tooth on the inner margin; edge of clypeus not
broadly polished; red and white markings absent ... 3

Median emargination of the clypeus somewhat wider; distance between the
inner margin of the antennal sockets much greater than the distance
between the outer margin of the antennal sockets and the inner margin
of the compound eyes at a point opposite, the ratio heing approximately
3.5 80 2.2 (B4) e Pl. hurdi, new species

Median emargination of the clypeus narrower, this emargination being par-
tially filled by a thin transparent lamella; distance between the inner mar-
gin of the antennal sockets and between their outer margin and the

opposing eyves nearly the same (33) ... . Pl. gilluspyi Kronmbein
Anterior margin of the clypeus outbowed or subconic, more rarely sharply
conic; no median notch or emargination ... 5}
Anterior margin of the clypeus truncately or subtruncately produced and with
a median notch or emargination ... 12
Clypeus gently outbowed, and toothed laterad; mandibles notched heneath
(59, 60) and with an inner tooth . . . . 6

Clypeus without teeth; mandibles more stepped dm\ n near the hase heneath
than notched there (26A), and with no inner tooth
Clypeus with two teeth on either side: abdomen black except at tip

Pl parvus Fox

Clypeus with three teeth on elthex Q]d(" al)domen red .
_PL palmtnum new species
Clypeus gently outho“ ed a,lthough shghtly tldmw erse apically (26), its color
diluted white and reddish; pronotum with a creamy yellow tegumentary
band; mid tarsi with rather long dense pale bristles (27); much silvery
TITINE) s B A e e Pl. boregensis, new species
Clypeus reddish to black, gently (mtbo“od or subconic in outline, more rarely
pointed; pronotum without tegumentary band; mid-tarsal bristles brown-

ish, stouter and shorter .. 8
Mandibhles evenly, or very nearly evenly, curved (11, 22); pale leg markings
present or absent . 9
Mandibles distinctly crooked or elbowed hefore the middle, this character is
best seen in unworn specimens; pale leg markings present..... . 10

Clypeal outline cuneate or wedge-shaped in its median portion; ocelli ar-
ranged in distinctly less than a right-angle triangle; pale leg markings
pPresent o Pl. cuneatus, new species

Clypeus gently outbowed; ocelli forming a triangle at least as great as a right-
angle triangle; pale markings absent....__..__. . Pl. timberlakei, new species

Clypeus gently outbowed, cuneate, or more rarely sharply conic; pale femoral
marks present . 11

Clypeus gently outbowed to conic; mandlbles moderately slender. Southhwest
United States; Baja California and Guerrero, Mexico...... Pl. cockerellii Fox

Clypeus subconic, sometimes with an inconspicuous ridge; mandibles very
slender (13). Tropical Mexico, E. and W, Pl. mezxicanus, new species

Anterior margin of the clypeus deeply incised mesad, and depressed about
this incision, the sides of which are more or less rounded to the first angle
or tooth, of which there are three (55, 85) ... 13
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15.

16.

18.

19.
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Clypeus less deeply incised mesad, little or not depressed there and with two
to five teeth on each side of the median incision (54, 62, 63, 67)............. 14
Generally larger species, up to 6-7 mm. long; abdomen black or red and
black: the disc of the pygidium dark and smooth and hardly affected by
its punctuations. Distribution: From the Rocky Mountains to the Pacific

Coast . . _.Pl. propinquus Fox
Smaller, to about 5 mim. a.bdomen led dlsc of pygldlum roughened by its
heavy punctation. CoIotado Desert ... Pl. deserti, new species

Clypeus generally with four strongly developed teeth on each side of the
rather narrow median emargination; abdomen red with increasingly large
black marks from base to apex (84). California, chiefly in the Upper
Sonoran Zone ... S Pl. boharti, new species

Clypeal margin with from two to five teeth on each side of the median inci-
sion, but sometimes these teeth are largely reduced to mere crenulations
(67, 69); abdomen usually without the color pattern as described above,
or the abdomen is black ... . e eeemeeeeetemeesemeneannneeeensnseesesnmesenens 15

Clypeal dentition delicate, of three or four teeth on each side of the median
notch; truncation of the marginal cell usually quite narrow (5). A small
highly polished black, or more rarely with the abdomen red, species with
no clear vellow markings. Colorado Desert, California; Picacho Pass, Pinal
County, Arizona ... Pl. stygius, new species

Clypeal dentition normally of four teeth on each side of the median notch, but
it may be variable; abdomen more commonly black ...
______________________________________ _..Pl. davisi and subspecies

Sternites 3-6 smooth; clypeus w1t110ut a halr I)mQh on either side (14A,

Stelmteq 3-6 more or le&s Llansvemely tuhueulate or t least the area is
gently undulate; clypeus produced subtruncate mesad, with a hair bhrush
on either side (43, 44, 56) . 23

Mandibles with a tooth vnthm clypeus subtruncate (37) 18

Mandibles without a tooth within, or the tooth is very small and placed on a
ridge posterior to the blade (31); clypeus rounded out to subcuneate in
the middle ... 1 eeeeeeeeee 19

Inner tooth of mdndlbles strong, artlcle 15 of antennae not gently curved;
uncal lobes slightly acuminate on the ventral side but with a tuft of
bristles near their apex (71) __PL palmarum, new species

Inner side of mandibles with a moderate tooth at the base of the blade (30);
article 13 of the antennae gently curved; uncal lobes without a tuft of
bristles near the apex; produced portion of clypeus truncate ...

_..PlL. sinuatus, new species

Clypeus 1noduced mcsad as a low evenly lounded lol)c (28); articles 3 and 4
of the antennae subsequal; uncal lobes acuminate ventrad in profile (29B)
.......................................................................................... Pl. boregensis, new species

Clypeus a little more strongly produced mesad; uncal lobes as viewed from
above strongly conelike in profile (72) . 20

Clypeus rather narrowly produced mesad, whele 1t is cuneate, with a lateral
extension from its depressed sides (20); seventh antennal segment lobed
apically on the outer side and provided with one or more longer hairs (21)

_.Pl. timberlakei, new species

(‘lypelm Wlthout a lateral e\tenslon flom depleseed sides; antennae without

modification . e 21
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21. Produced portion of the clypeus narrowly subtruncate mesad, a tooth at
either side of the thin margin (24, 25): antennae rather stout, not slender
at the base, article 3 not longer than 4. Pl. cuneatus, new species

Clypeus without teeth, gently rounded out subcuneate; antennae rather slen-

der basad, article 3 slightly longer than 4 . . 22

22, Clypeus not carinate (14A) ... __PI coc melm Fox
Clypeus delicately carinate; mandibles more slendel than in Pl. cockerellii

(2 3 Pl. mexicanus, new species

23. Scape of the antennae almost always dark concolorous; clypeus very rarely
clear yellow ... e 24

Scape pale beneath; clypeus commonly clear yellow (dull yellow in Pl siy-

Ul ) e 26
24. Clypeus blackish; margin of the produced portion multidentate (61, A and
B); volsellar armature feeble ... ... P. boharti, new species

Clypeus mesad dull yellowish or yellowish red, the base often black, more
rarely it is all black, this produced portion often somewhat depressed for
the apical portion, which may be gently bilobed; volsella usually with some

strong spines or teeth ... . 25

25, Larger; clypeus generally dirty yellow; abdomen black or black and red;
volsella with 2-3 short stout therns (81, 82).. . PL propinquus Fox
Smaller; clypeus dark or blackish; abdomen orange red; volsella with about

8 strong spines. Colorado Desert, California ... Pl. deserti, new species

26. Polished black; the pale markings are dull yellow to pale yellowish brown;
volsellar ridge with about 5 stout bristles (90). A desert species.._.
.................................................................................. Pl. stygius, new species
Al)domen black, black and red or entirely red; pale markings almost always
creamy yellow; volsella generally with inconspicuous bristles. Widely dis-
tributed and variable ... Pl. davisi Fox, and subspecies

Plenoculus sinuatus Williams, new species.
(Figures 30, 32, 35.)

FEyaLk, holotype. Length, 5.25 nun. Black; head and thorax subopaque,
abdomen rather shining; clypeus apically, mandibles except apex, scape be-
neath at apex, tarst, and abdomen reddish; pronotal lobes, tegulae hasad and
basal wing sclervites, femora 1 and 2 in part beneath to apex, and tihiae 2
and 3 in part ereamy white, femora 3 at apex and tibiac 2 and 3 with some
reddish brown. Head relatively wide: elypeus very short, its marein sinuate,
being shallowly emarginate mesad where it is polished, broadly and steeply
developed and with a very few large punctures, while posterior to this eman-
eination it is transversely tumid, and there is a small elvpeal tooth near the
inner base of the mandibles; mandibles slender, crooked, provided with
rather long, sparse, ereet hairs, well emarginate beneath, and within with a
small tooth at the base of the blade; antennae moderately stout, article 3
slightly longer than 4, 12 more curved on one side, and tapering, with articles
10, 11, and 12 slightly veddish on the underside; ocelli forming slightly more
than a right-angle triangle, interocellar line less than the postoeellar line.
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Punctation of dorsulum fine, subeoriaceous, bristles of fore tarsal comb as
long as to longer than the segments from which they arise. Dise of pro-
podeum a rather broad, mainly coriaceous triangle, rounded apically, the
pleurae with fine oblique striae, the posterior face with a grooved depression
in its upper two-thirds. Spurs and leg bristles generally pale brown, vena-
tion pale testaceous. Marginal cell not broadly truncate, somewhat exceeding
the third submarginal cell. Pygidium rather narrowly triangular, narrower
than usual at apex, polished, with sparse larger and smaller punctures, the
stdes slightly constrieted preapically. Vestiture white pile, dense on face,
portions of thorax and bordering the disc of the propodeum, silvery abdomi-
nal bands not conspicuous.

MarLg, allotype. Length, 4.25 mm. Marked much like the female, but the
clypeus is entirely blackish, the last antennal segment rather contrastingly
brownish, and the generally red abdomen dark apically; the ereamy white
tibial stripes are distinet and the scape all dark. The dise of the clypeus is
slightly convex, its margin slightly rounded trunecate, its shoulders strong,
and there are no lateral hair tufts; the mandibles with a moderate tooth
within; antennae moderately stout, article 2 (Pedicel) less than one and one-
half times as long as thick; 3 longer than 4, 13 gently curved and about as
long as 11 plus 12; ocelli in about a right-angle triangle. Mesopleurae with a
small ventral tuberele. Abdominal venter smooth. Terminalia with the aedea-
eal lobes pointed ventrad, much as in Pl boregensis, but differs from that
species in having a group of three bristles below the middle of the para-
meres (32).

Hovroryre, female. In fresh condition, Borego, San Diego County, Cali-
fornia, April 27, 1954 (P. D. Hurd). Avroryree, male, topotypical, May 13,
1954 (F. X. Williams), on low Euphorbia. Paramyres, 1 female, Palin
Springs, Riverside County, California, July 29, 1952 (P. II. Timberlake),
on Eriogonum trichopes; 1 male, Borego, April 27, 1954 (P. D. ITurd); 1
female, 3 miles north of Scissor’s (‘rossing, San Diego County, IX, 8, 1955
(.J. C. Iall). The male paratype has the clypeus partly reddish.

Discussion. This speeies is readily separated from the next two species
by means of the table and illustrations.

Plenoculus gillaspyi Kronihein.
(Figure 33.)4

Plenoculus gillaspyi KroMmpein, 1938, Ent. Soc. Amer. An. 31:468. Female. Round
River, Williamson County, Texas, October 10, 1935, on Baccharis salicina.
(J. E. Gillaspy.)

4. Drawn by Arthur D. Cushman.
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This speeies, of which there is but one specimen known, was taken at
what is apparently the western cdge of the Lower IHumid Austral Zone.
It measures £.70 mm. long. Except for the red apically on the mandibles
and tegulae, it is all blaek. The sculpture is quite fine; the clypeus is very
short (i.e., from base to anterior cdge), being emarginate in the middle.
The distance between the inner margin of the antennal sockets is equal

-
7, TN S

gl
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h M'"m.,h v )
\‘ W‘M

Pronotum,
Lac, lobe —

R \
\\ Metapleuron
\

7
P"OeP'Ster“um Prepectus(-Epicnemium)
Figure 1. Plenoculus propinquus. Female. Length 6.2 mm. From Riverside, Cali-

fornia. At A, thoracic sternites 2 and 3 of a male from Nevada.
Figure 2. Plenoculus timberlakei. Female. Thorax, from side. From five miles

south of Palm Springs, California.
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to the distanee between the inner margin of the compound eye and the
outer margin of the antennal sockets.

Discussion. Obviously, this species is rather closely related to Pl hiurdi,
Hew species.

Plenoculus hurdi Williams, new species.
(Figure 34).

Fraare, holotype. Length, 4.75 mm. 1lead and thorax subshining, abdo-
nen shining, sculpture very fine. Black; there ave no pale markings, the
niandibles are nearly unitformly black, the tibial spurs pale, the tarsi nearvly
black, the venation blackish brown, and the apex of tergites 1-3 very nar-
rowly testaceous. The head is wide, c¢hiefly finely reticulate or coriaceous and
the preoecipital earina rather narrowly obsolete dorsad. The elypeus is short,
and the anterior margin sinuate and is strongly tumid, rounded and polished
along the shallow median emargination, and has an inconspicuous tooth over
the base of the mandibles. The mandibles are quite slender, somewhat
crooked before their middle length, broadly excavate beneath and with no
inner tooth; the antennae are moderately stout, the flagellum subfustform,
articles 3 and 4 subequal: the ocelli in somewhat less than a vight-angle
triangle. The dise of the propodeum rounded, very finely reticulate, its
median trough shallow, commeneing well hevond the base, not infringed
upon by silvery pile, its plenrae coriaccous, the posterior face with some
transverse striae and a narrow median eleft expanding toward the dorsum.
Tarsal comb bristles shorter than the diameter of the segments from which
they arvise. Abdomen gencrally very finely reticulate. The dise of the pyei-
dium is entirely black, polished and with moderately fine punectures, it is
rather narrow with the sides nearly straight. Vestiture: The moderate sil-
very pile has evidently been ohsceured by the effects of moisture.

TToLoryre, female. In unworn condition, Teotihuaean Pyramid, Mexico,
July 6, 1951 (P. D. Tlurd). Pararyrr, 1 female, also in fine condition (col-
lection, University of California at Davis), Teotihuacau, Mexico, July 21,
1956 (Rand and K. Dreisbaeh ).

Discussion, This species is most nearly related to Pl gillaspyi Kronbein
described from Round River, Williamson County, Texas. 1t differs from I’
gillaspyr in its wider e¢lypeal emargination, and in the fact that the distance
hetween the inner marein of the anteunal sockets is mueh greater than the
distance between the ounter marein of the antennal sockets and the inner
maregin of the compound eve, the ratio being approximately 3.5 to 2.2, or a
coefficient of 6.29.

Named for Dr. Paut D. Iurd of the Department of Entomology, Uni-
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versity of (‘alifornia, Berkeley, who with his fellow entomologists has col-
leeted so mueh material in this genus of wasps.

Unfortunately, the labrum of the hiolotype was damaged throngh my dis-
section, but in the paratype, the labrum shows as a dark brownish, almost
opaque hair-fringed strip that is closely appressed to or fused witl, the
clypeus and stretehes inconspicuously across its median emargination.

Plenoculus timberlakei Williams, uew species.
(Figures 2,11, 19-22, 31, 38, 47, 49, 52, 77.)

F'eaare, holotype. Length, 6 mm. Shining except dise¢ of propodenm.
Black, mandibles reddish beyond hase to near apex, antennae from apex of
scape onwards, hrownish, all tibiae reddish apically with yvellow hase, teeulae
trausparent testaceous, bases of principal veins more or less ercamy vellow,
spines honey vellow, abdomen red. 'rons coriaceons, vertex finely pune-
tate; clypeus evenly rounded out mesad: mandibles evenly curved, with a
noteh or step-down beneath near base; antennae short, subelavate, article 3
longer than 4; ocelli in shiehtly more than a vight-anele triangle; preoceipital
carina interrupted dorsad; seutum and sentellum with rather fine separate
punctures, postscutelliin more finely and closely punctured, mesopleurae
with some fine obseure wrinkles posteriorly. Dise of propodenm coriaceous,
with fannineg basal carinulae and a shallow, morve or less eross-carinulate
median groove, the pleurac generally polished and with some carinulae and
punctures, posterior face polished, with a narrow obeuneate groove and a
few transverse carinulae. Tibiae and tarsi, except for the more lightly armed
fore tibiae, with rather nmumerous short stout bristles. Tergite H with strong
well-spaced puncetures, Pygidium well mareined, the dise sparsely punetured
and somewhat constricted subspatulate apically. Vestiture: rather sparse sil-
very pile, the specimen being rather worn.

Mang, allotype. Length, 3.8 mm. Head and thorax rather densely clothed
with silvery pile; abdomen banded with silvery pile. Black; elypens except
base of produced portion and most of the sides, mandibles except apex, fore
femora beneath except at base, all tibiae except in part heneath, pale yellow
to brownish vellow; tezulae translueent, hase of wines more or less creamy;
antennac vellowish brown, excepting the first 6-7 segments above; abdomen
reddish, Clypeus rather narrvowly produced mesad, apically enineate, the avea
at the hase of this production is well depressed and gives rise on each side
to a short onteurved process npon which the mandibles when folded seemn to
rest. Mandibles withont inner tooth in line with the blade. Antennae stout,
fusiform-clavate, the pedicel constricted basally, article 7 lobed apically on
outer side above and provided with one longer and several shorter hairs,
shorter hairs being present also on 2-6; preoceipital earina interrupted dor-
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sad. Dise of propodeum opaque, with fanning basal and some transverse
cavinulac. 1o ohvious nredian groove, hut there is a slightly depressed area
at apex of the dise; pleurae opaque, with fine cavinulae; posterior face with
transverse carinulae and a median incision that widens dorsad. Second sub-
mareinal cell with a short petiole. Abdomen finely punetate, not tuberculate
heneath. Aedeagus as in Pl cockerellii.

Hororyre and anroryrr (Citrus Experiment Station, Riverside): holo-
type, 5 miles south of Palm Springs, California, -June 28, 1941, on Dalea
spinosa: allotype, Beaver Dam, Arizona, June 20, 1939, on Eriogomum tri-
chopodion; rararyrens, 2 females, Beaver Dam, Arizona, June 20, 1939, on
Eviogonum trichopodion; 2 males, 6 miles south of Palm Springs, (folorado
Desert, California, June 8, 1930, on IZriogonum trichopodum; 2 temales, +
miles south of Palm Springs, June 25, 1941, on Dalea spinosa. Not consid-
ered a paratype 1s a female dissected for study and bearing the label : 6 miles
south of Palm Springs, C‘olorado Desert, California, JJune 8, 1930. All these
speeimens were collected hy P, 1. Timberlake. Not considered paratypes are
2 females, Palm Springs, June 25 and 28, 1941 (E. €. Van Dyke).

Discrssiox. In the female the evenly curved mandibles, the pyeidium
somewhat spatulate at tip and the lack of pale femoral markings will serve
to distinguish Pl timberlaker from Pl. coekercllii, while the curiously de-
veloped clypeus and the somewhat modified antennae will serve that purpose
in the male.

Plenoculus cuneatus Wiliams, new species.
(Figures 10, 17, 18, 24, 25.)

Feaane, holotype. Length, 4.5 mni. Shining, except dise of propodeum.
Black: rim of median portion of clypeus, mandibles except at darker bhase,
and apex of scape narrowly beneath, dull reddish brown; tibiae and tarsi in
part reddish; antennae dull hrownish beneath, the apical segment a little
paler; tegulae and basal portion of wines, particularly along the costa, pro-
thoracie lobes apically, fore femora for apical half beneath, a small spot api-
cally on intermediate femora, the very tip of hind femora, and all tibiae
above, largely creamy yellow: abdomen all red. Seulpture of head and thorax
largely obsceured by the genevous silvery pile. The frons evidently eoriaceous

9

Figure 3. Plenoculus cuneutus. Male. To show part of the venation of the fore-
wing. From Glendale, Nevada.

Figure 4. Plenoculus cockerellii 2. Male. From Tucson, Arizona.

Figure 5. Plenoculus stygius. Female, holotype. From Palm Springs, California.
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Figure 6. Plenoculus davisi (= P. apicalis). Male, type series. From Northwest-
ern Kansas.

Figure 7. Plenoculus davisi. Male. From Gavilan, California.
Figure 8. Plenoculus davis transversus. Female. Holotype. From Tulare County,
California.

Figure 9. Plenoculus palmarum. Male. From Palm Springs, California.

Figure 10. Plenoculus cuneatus. Holotype. Female. From Imperial County, Calif.
Figure 11. Plenoculus timberlakei. Female. From near Palm Springs, California.
Figure 12. Plenoculus davisi. Probably a female. From Morongo Valley, Calif,
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or eranular. Clypeus with the well-bossed median portion chiefly shining,
curving into its cuneate and well-rimmed extension; mandibles almost evenly
curved, rather broadly notehed heneath: antennac short, subelavate, article
3 longer than + article 12 subeconic; ocelli forming a triangle intermediate
hetween an equilateral and a right-angle triangle; preoceiptal earina com-
plete dorsad. Seutum and seutellum strongly and elosely punetate. Dise of
propodeum rather elosely hedged by dense silvery pile, the median line deli-
ate and interrupted, the pleurac reticulate-striate, the posterior face sub-
opaque and with a shallow median area. Comb of the basal article of the
foretarsus consisting five bristles which are nearly twice as long as the
diameter of this basal article. Other leg bristles moderate. Marginal cell of
forewings somewhat shorter than usual in the female, and its apex is hroadly
and obliquely subtrnneate and extending apically fully as far as does the
third submarginal eell. The third transverse-cubital vein is outhowed and
not sinuate. Abdomen broad, the tereites shining, the tergites 1-4 very fine,
chiefly hair punctured, the usual large scattered punctures on tergite 5, the
6th tereite (pyveidium) widely triangular, slightly constricted apically and
provided with large scattered punctures, the bounding carinae low, hardly
aised. The apices of tergites narrowly and obseurely pale yellowish, that
of tergite 1 rather strongly handed by silvery pile.

Mavg, allotype. Length, 4 mn. somewhat less shining than the female.
Markings about as in the female, except that the dise of the elypeus almost
entirely, the mandibles basally, the scape beneath and the legs to a greater
degree, are creamy yellow. The antennae have the first three articles dark
brown above, becoming much lighter for the last ten articles, and beneath
articles 2 and 3 ave dark, and all the remainder lighter than above. The vena-
tion gencrally, testaceous and the abdomen all red. The clypeus is not eari-
nate, its median portion is modetately bossed, drawn out mesad, and with a
tooth before its rather narrowly truncate apex. The clypeal margin is wide
and rather bristly for its lower sides. Mandibles well notched bencath, al-
most evenly curved, not tocthed within., Antennae stont and subelavate,
viewed dorsally article 3 is very little longer than 4 and narvower than the
subquadrate pedicel (article 2), the pedicel however, as viewed from the
side is subtriangnlar, but constiicted basally; from the side the basal articles
trend obliquely, and all the flagallum except articles 12 and 13 are rounded
out helow with a total crenulate effect. Article 13 is tapering and nearly as
long as 1 plus 12, Ocelli in very slightly morve than an equilateral triangle.
Preoceipital carina complete dorsad. Dise of propodeum subopaque, finely
reticulate, @ short median carina and an apical depression, the dise hedged
by silvery pile. Marginal eell short, the third submarginal eell extending
about equally toward apex of wing. Terettes with fine dense punectures, with
silvery pile hands on apices of 1—+; tergites 6 and 7 with quite sparse larger
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punctures. Terminalia of the PL. cockerclliz type. No examination was made
of the terminalia of the allotype of Pl cuneatus.

Hovoryprr, female, and arvroryrr, male, from Pinto Wash, Imperial
County, California, May 5, 1958 (F. X. Williams), on Euphorbia polycarpa
var. hirtella. Paratyre: 2 females and 3 males, same data as type material.
Speeimens not considered paratypes: 1 male, Thousand Palms, Riverside
County, California, Aprit 23, 1955 (W. R. M. Mason); 1 male, Borego, San
Diego County, April 25, 1954 (P. D. Huxd), on Croton californicus, and 1
male in the U. S. National Museum (No. 1119, B 29), from Glendale,

Nevada, October 3, 1929, on Chrysothamnus paniculatus, and ecolleeted by
David E. Fox.

Discussiox. This distinet species is readily separated from Pl tomber-
laket, its nearest relative, in the female by its euneate clypeal margm, the
narrower ocellar triangle, the generally shorter marginal cell and the pres-
ence of femoral and tibial marvkings; the male of Pl cune«tus is differen-
tiated by the form of the elypeus and the nnmodified antennae.

Plenoculus cockerellii FFox.
(Figures 4, 14, 15, 16, 42, 48, 50, 51, 70, 80.)

Plenoculus cockerellii Fox, 1893, Proc. Acad. Nat. Sci. Phila., 45:538. Female. Las
Cruces, New Mexico (T. D. A. Cockerell).

FEMALE. Plenoculus cockerellii, as vepresented by a specimen in the U. S.
National Musenm, and taken in the tvpe locality in 1928, by Cockerell, is
about 6 mm. long. 1t is black with the elypeus and mandibles largely reddish,
the antennae brownish with the apex of the last artiele paler, the first and
second femora with pale ereamy white apieally beneath, the legs are gener-
ally darker and lighter reddish, and the abdomen red. The elypeus is evenly
rounded out, the antennae rather short and subelavate, article 3 plamly
longer than 4; the ocelli form about a right-angle triangle, and the preoc-
cipital earina is entire above; the tibial spines are moderate; tergite 5 is
without large deep punctations; the pygidium is very little constrieted be-
fore the apex, the dise of which is evenly flattened. The punctation is fine,
or the seulpture largely coriaccous.

MaLe (hitherto undeseribed). Subopaque. It is black with the clypeus
and mandibles, except their apex and lower tooth, brownish yellow, the
antennae with the scape beneath lemon yellow, articles 3-6 dull yellowish
beneath, the last articles being honey yellow; the margin of the prothoracic
lobes and the base of the wings are creamy yellow, the tegulae are in part
translueent, the rest ereamy yellow; most of the fore femora beneath and
the apex of all the femora, tibiae, except a stripe beneath, and the tarsi,
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ereatny vellow: the abdomen is reddish, obscurely black above and beneath
at middle lengeth. The clypeus is rounded out, slightly wedge-like mesad,
with a slightly prominent translucent rim (the elypeus and mandibles are
somewhat worn down); mandibles slightly elbowed, not dentate within; an-
tennae rather slender for the hasal part of the flagellum, articles 3 and 4
subsequal from ahove; ocelli forming very slightly more than a right-angle
triangle; vertex finely granulate, preoceipital earina entire dorsad; thoraeie
notum finely and closely punectate; dise of propodeum finely granulate and
with a shallow troueh that has some transverse striae, the pleurae in part
smooth and in part finely striate, the postevior face shining and with a tri-
angular depression above. Vestiture is of silvery pile forming bands on the
abdomen. Terminalia with the lobes of the aedeagus, as seen from abhove,
extending cone-like laterally.

This description of the male is hased on somewhat worn specimens from :
Four miles east of Eden, Riverside, California (P. H. Timberlake). Males
from Lia Paz, Baja California, Mexico, are much darker. And intermediates
ocenr elsewhere.

SPECIMENS STUDIED: ARIZONA-—Cocnise County: 17 miles east of
Douglas, 2 females, Aueust 8, 1958 (R. M. Bohart); Willcox, 2 males, 1
female, August 14, 1958 (D. D. Linsdale) ; Madera (fanyon, Santa Rita Mis.,
1 female, July 31, 1958 (R. M. Bohart). Girartam County: San (arlos, 1
female, July 15, 1955 (N. .J. Nerney). swept/l alfalfa. Maricora County:
Wickenbure, 1 female, August 25, 1927 (Cornell Univ., Lot 542, sub. 334).
Piaia Couxty : Sabino Canyon, 1 female, July 17, 1954 (R. M. Bohart).
Tueson, T male, May 30, 1920 (F. X. Williams, doubtfully this species); 10
females and 1 wmale, July 17, 1955 (. D. Butler), Wislezenia. PINAL
Couxty: Eloy, 10 miles south, 1 female, July 3, 1953 (T. R. Tlaig). CALI-
FORNITA-—Riversibe County: Cathedral City, 1 female, October S, 1946
(P. I1I. Tumberlake), on Euphorbia polycarpa. Four miles east ot Eden, 2
males, April 17, 1937 (P. 11. Timberlake), on Eriogonum thomasi. Palm
Springs, 3 females, June 24, 29, 1954 (P. 1I. Timherlake), on Dalea spinosa.
Twenty-nine Palms, 1 female, August 9, 1946 (P. H. Timberlake), on Was-
lezenia refracta; one female (ecarrying a pyralid caterpillar), September 5,
1946 (. . Timberlake). Thousand Palms, 2 males, April 16 and 23, 1955
(W. R. M. Mason). Sax Dimco County : Borego Desert, 1 temale, April 27,
1954 (P. Do Hurd); 1 female, April 27, 1954 (M. Wasbauer), on Crofon
californicus; 1 female, May 26, 1954 (1. X. Williams), 1 female, April 27,
1955 (R, O. Schuster). NEW MEXITCO—Doxa ANa Couxnty: Las Cruces:
3 females, August, 1928 (Cockervell) (CkH. 4870 and CkIl. 4877, Collee-
tion U, S. National Museum). Albuquerque (desert), 5 males, June 15, 1956
(R. and K. Dreishbach). Hmsnco Couxty: Rodeo, 2 females, Angust 21,
26, 1958 (R. M. Bohart); 18 miles north of Rodeo, T females, Augnst 19, 25,
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and 26, 1958 (R. M. Bohart). TENAS—EL Paso County: Bl Paso, 1 fe-
male, July 24, 1914 (.J. €. Bradley), Cornell U. Lot 684, sub. 35 (labeled,
Plenoculus cockerelli Fox 2, .J. ('. Bradley, 1923. Comp. with type). LiLaxo
Couxty: Not far from Austin, 1 female, June 12, 1941 (J. E. Gillaspy)
C'ol. Univ. (falit., Berkeley). MENI('O—Bags CALIFORNIA: La Paz, 1 fe-
male, October 12, 1954 (F. X. Williams) ; 33 females and 4 males, October
8, 1955 (I*. XU Williams). (Guerrero: Mexcala, 1 female, June 29, 1951
(P. D. Hurd).

DiscussioN. Easily separated from Pl timberlaker by its elbowed man-
dibles, this character being more obvious in the female, and by the unmodi-
fied clypeus and antennae in the male. Ilowever, Pl cockerellii shows con-
siderable variation over its wide range. A female from lLas (‘ruces, New
Mexico, has a good deal of reddish about the mandibles. ¢lypeus and femora;
those tfrom lia Paz, Baja California, are considerably darker, with some of
the California examples intermediate between the two. The pale femoral
markings seem always present. The female from Llano County, Texas, and
several from Arizona (Cochise, Graham, and Pima counties) have the ely-
peus drawn out wedge shaped (figs. 15, 16). Males may be gnite dark, and
in matertal from the same locality and colleeted on the same date one speci-
men has the elypeus quite black while another may have the elypeus of an
old ivory color. Sometimes the c¢lypeus shows a weak median videe, as in the
five males from Albuquerque, while a male from Tueson has the mandibles
narrowly eleft within.

Plenoculus mexicanus Williains, new species.
(Figures 13, 23.)

FeyaLg, holotype. Length, 5.5 mm. Black; vertex and dorsulum shining,
disc¢ of propodeum subopaque. Clypeus narrowly reddish margined, man-
dibles red, darker apically, scape black aud obscure reddish, pronotal lobes
dull reddish, the first and second pair of femora with a creamy yvellow stripe
heneath, tibiae and tarsi mainly reddish brown; abdomen red, with much
blackish apically up to the second tergite: pyeidium dark ved. Iead wider
than high: elvpeus with the median portion rather gibbous and drawn out
subcuneate, with scattered punctures except rather narrowly mesad, thus
eiving it a subearinate aspect: mandibles very slender, distinetly elbowed at
the hasal third, feebly and widely excavate heneath, the bordering noteh
low, no inner tooth, the blade being quite tow and forming in profile only a
gentle eonvexity:; antennae stout, article 3 longer than +: ocelli arranged in
about a right-angle triangle; preoceipital carina complete dorsad but not
reaching the gular suture helow. Dorsulum very closely punctate; dise of
propodeum finely and transversely aciculate, narrowly depressed apically,
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posterior face with a narrow wedee-like depression; marginal and submar-
ginal cells extending equally apically. Fifth tergite with the usual large
punctures; pyeidium slightly compressed subapically, with a few strong
punctures. Pile silvery.

MaLg, allotype. Length, 4 mm. TTead, thorax, except the largely ereamy
vellow pronotal lobes, and the abdomen, except a little reddish laterally at
the base, black. Clypeus red apically, mandibles c¢reamy vellow basad, red-
dish apically; scape beneath and the last five or six articles increasingly
brownish; teeulac and axillary selerites pale yellowish hrown; first and see-
ond pairs of femora heneath from apex, all tibiae widely above, and the tarsi,
creamy yvellow. Clypeus rounded subeuneate mesad, with a fine low, more
or less divided carina; mandibles slender and elbowed, though less so than
in the female, well excavated benecath: antennae fusiform, slender at the
base, articles 3 and 4 subsequal, article 13 tapering; ocelli forming less than
a right-angle trianele. Dorsnlum and dise of the propodeum nearly opaque.
Terminalia of the Pl. cockerellin type. Vestiture of silvery pile, forming
bands on the ahdomen.

IToroTyrE, female, and aLLoTyre male, trom Acapuleo, State of Guerrero,
Mexico, July 1, 1951 (11, K. Evans). ParaTyres, all from Mexico, as follows:
5 females from Acapuleo. date as above; 1 female, Tecolutla, State of Vera-
eruz, June 19, 1951 (I1. E. Evans); 4 females and 1 male from Veracruz,
June 20, 1951 (1. E. Kvans) : 1 male and 16 females, Acapulco, July 1, 1951
(P. D. TIurd) ; 16 females, Veracruz, June 20, 1951 (P. D. ITurd) ; 3 females,
Tecolutla, -June 19, 1951 (P. D. Tturd), and 1 male, Alpuyeca, Morelos,
Mexico, July 3, 1951 (P. D. ITurd).

DiscussioN. Plenoculus mericanus differs consistently from Pl. cockerellin
in its more slender and more crooked mandibles, particularly in the female.
In the male of Pl mericanus, of which sex only four specimens have been
collected, the abdomen may be almost entirely hlack.

Figure 13. Plenoculus mexicanus. Female. Holotype. Jaws and clypeus. From
Acapulco, Mexico.

Figure 14. Plenoculus cockerellii. Female. From La Paz, Baja California, Mexico.
At A, clypeus of male. Same locality.

Figure 15. Plenoculus cockerellii. Female. From Llano County, Texas.

Figure 16. Plenoculus cockerellii. Female. From Tucson, Arizona.

Figure 17. Plcnoculus cuncatus. Female. Holotype. From Imperial County, Calif,

Figure 18. Plenoculus cuncatus. Female. Holotype. Ocellar triangle.

Figure 19. Plenoculus timberlakei. Female. Holotype. Five miles south of Palm
Springs, Riverside County, California.

Figure 20. Plenoculus timberlukei. Male. Beaver Dam, Arizona.

Figure 21. Plenoculus towmberlakei. Male. Antenna from side.
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Figure 22. Plenoculus timberlakei. Female. From near Palm Springs.

Figure 23. Plenoculus mericanus. Male. Allotype. From Acapulco, Mexico.
Figure 24. Plenoculus cuneatus. Male. Clypeus. From Glendale, Nevada.

Figure 25. Plenoculus cuneatus. Male. From Borego, San Diego County, Calif.
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Plenoculus boregensis Williams, new species.

(Figures 26, 27, 28, 29.)

Femane, holotype. Length, 6 mm. Black; clvpeus diluted white, its mar-
ein narrowly, except wedge-like mesad, reddish; mandibles reddish, the
apices darker; scape of antennae pale yvellow heneath; above, the flagellum is
reddish brown to dusky brown: base of pronotum, outer portion of its lohes,
tegulae, largely so: axillary sclerites and hasal wing veins, ereamy white:
fore femora postero-ventrad and mid femora ventrad, ereamy white from
apex to near base; posterior trochanters and femora reddish, all tibiae red-
dish with yellowish white dorsad; tarsi reddish brown; abdomen reddish,
shining, the apical margins of tergites 1-4 whitish, that on tergite 1 the
most distinet. Vestiture: dense appressed silvery pile on head and thorax,
conspicuous also on femora, and in certain lights it shows as three stripes
on the mesonotum, and as narrowing bands at the apex of tergites 1—+. Cly-
peus gently rounded outwardly, this lobe very slightly roughened and mod-
erately gibbous; mandibles very slender, stepped down at basal third beneath
rather than emarginate, and with no inner tooth; antennae subelavate, the
flagellnm rather fusiform, article 3 distinetly longer than 4, 12 about half
again as long as thick and tapering rather sharply (collapsed ?); ocelli in
slightly more than a right-angle triangle. Kxposed dise of propodenm much
narrowed by the invading pile, opaque, and with a line-like groove that
widens and flattens apically. Foretarsal rake particularly well developed for
Plenoculus, the pale bristles extending to nearly twice the width of their
respective segments; mid-tarsi with a rather dense row of long bristles; the
bristles on the posterior tarsi moderate. Wing venation mostly pale testa-
ceous, the long third submarginal cell extending apically fully as far as the
marginal cell. Abdomen relatively broad; pygidium broadly triangular, the
sides well earinate, the apex narrow, and the dise with a few large punetures.

Marg, allotype. Length, 4 mm. Black; clypeus, mandibles at base, scape
beneath, large spot on forecoxae, femora 1 and 2 beneath and at apex, apex
of femora 3, tibiae and tarsi, base of wings to well along the costal margin,
creamy white; scape of antennae above and pedicel in part and hase of
article 3 nearly black; otherwise the flagellum is orange vellow; last tergite
reddish. C'lypeus gently rounded outward, no hair tuft on either side; man-
dibles slender, well excavate bencath, but with no inner tooth; antennae
slender, subclavate, the pedicel thicker than, and fully as long as, the third
antennal article which is about as wide as long and very little shorter than
the fourth; the elavate portion of the antennae with no article, except the
thirteenth, longer than wide, article 13 one and one-half times longer than
12 and tapering on one side from half its length; ocelli forming less than a
right-angle triangle. Pronotum distir etly depressed mesad. Dise of propo-
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deum narrowly exposed, depressed mesad, and with some transverse regulae;
the pleurae tessellate, shining; the posterior face with a subfusiform depres-
sion. Marginal eell rather narvowly truneate, slightly exceeding the third
submarginal. Abdomen smooth ventrad. Terminalia: uncal lobes sharply
pointed dorsad (as facing the last visible ventral segment); a row of spines,
short, heavy and spike-like, on each volsella. Vestiture: abundant silvery
pile, as in the female.

Hororyrr, female, Borego, San Diego County, California, April 30, 1954
(M. Wasbauer), on ('roton californicus. ALLOTYPE, male, topotypieal, April
25, 1954 (P. H. Timberlake), on Croton californicus. ParaTYPE, 1 male,
topotypical, April 25, 1954 (M. Wasbauer), on Croton californicus. All three
specimens are in fine condition.

DrscussioN. Plenoculus boregensis belongs nearest the Pl cockerellin
group, although the terminalia of the male of Pl boregensis are quite differ-
ent. I constder this species our finest example of Plenoculus. The yellow teg-
umentary band on the pronotum of the female seems distinetive among
wasps of this eenus.

Plenoculus boregensis perniger Williams, new subspecies.

MarLE, holotype. About 3 mm. long. Ilead, thorax, and abdomen shining
black. Mandibles blackish at hase, thence reddish; antennae black, femora
black, tibiae with some creamy white, all tarsi, except apex of last article,
pale; venation of forewings generally dark testaceous, paler at base; the
very tip of abdomen slightly reddish. (lypeus rounded out mesad, and
exeept for its thick shining rim it is roughened. Mandibles not slender,
slightly erooked, with a very slight notch within. Antennae thick, subclavate,
article 3 as long as the pediecel and narrvowed basad, article 4 very slightly
shorter than 3, article 13 tapering and a little longer than 114 the length
of 12. Oecelli forming a little less than a right-angle triangle. Vertex covia-
eeous; dorsulum finely and elosely punctate; dise of propodeum widely ex-
posed, finely granulate. Marginal cell of forewings rather narrowly truncate
and exceeding the third submarginal cell. Some patehes of silvery pile. Ter-
minalia as in PL boregensis boregensis; the parameres with the usual fring-
ing bristles, a row of stronger erect bristles from the eoneave surface, and a
row of shorter volsellar bristles, lobes of aedeagus acuminate on their ventral
side (facing the last visible ventral segment).

Ilororyre, male, Thousand Palms, Riverside Clounty, California, April
7, 1955 (W. R. M. Mason). ParaTyrEs, 4 males. Two other males not eon-
sidered paratypes, topotypical, early to late April, 1955 (W. R. M. Mason).

FrnmaLe, unknown.
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Discussion. This species differs from the nominate species chiefly in its
black clypeus and abdomen. The largest of the series is 3.40 mm. long.

Plenoculus parvus Kox.

Plenoculus parvus Fox, 1897, Ent. News, 8:71-72. Type, female, Las Cruces, New
Mexico (Cockerell, 5173).

Feyare. The original deseription is as follows:

Anterior margin of clypeus subtruncate in the middle, not incised or dentate;
the flagellum strongly clavate; the first joint longer than the second, dorsum and
scutellum finely and closely punctured; middle segments microscopically striated, not
impressed above, posterior face more distinctly transversely striated; with a deep
longitudinal central furrow; legs tolerably spinose, tarsal comb feebly developed;
pygidial area with large sparse punctures, not margined or carinated laterally.
Black; mandibles except apex, legs except coxae and extreme tip of abdomen, red;
scape beneath and tegulae yellowish; flagellum beneath testaceous; entire insect
clothed more or less with silvery pubescence, especially the head in front and the
thorax on sides and beneath; apical margins of abdominal segments narrowly testa-
ceous; wings hyaline, strongly iridescent, nervures testaceous. Length 3 mm.

This is the smallest species of Plenoculus, and is not closely related to any of
the others.

Discussiox. T am obliged to Dr. Karl V. Krombein for his additional
findings from an examination of this unique female type, principally that
there are two teeth at each lateral angle of the clypeus and that the pyei-
dium 1s delimited, though rather weakly, by a carina.

Plenoculus palmarum Williams, new species.
(Figures 9, 36, 37, 71, 73, 78.)

Marg, holotype. Length, 3.8 mm. Black; antennae brownish yellow,
duskier toward base; forepart of elypeus reddish hrown; mandibles, except
teeth and apex, yvellow; fore and mid-femora at apex beneath, all tarsi and

Figure 26. Plenoculus boregensis. Female. Holotype. At A, mandible, from outer
side. Borego.

Figure 27. Plenoculus boregensis. Female. Mid tarsus. Borego.

Figure 28. Plenoculus boregensis. Male. Clypeal outline. Borego.

Figure 29. Plenoculus boregensis. A., pygidium of female; B., male, extremity
of aedeagal lobes, ventral and lateral views. Borego.

Figure 30. Plenoculus sinuatus. Male. Allotype. Mandible somewhat inclined
from side. Borego.

Figure 31. Plenoculus timberlakei. Male. Allotype. Mandible. To show low tooth,
T, behind hlade, B. Beaver Dam, Arizona.
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Figure 32. Plenoculus sinuatus. Male. Allotype. Terminalia in part. From
Borego.

Figure 33. Plenoculus gilluspyi. Female. Type. From Williamson County, Texas.
Drawn by Arthur D. Cushman.

Figure 34. Plenoculus hurdi. Female, Holotype. From Teotihuacan, Mexico.

Figure 35. Plenoculus sinuatus. Female. Holotype. From Borego.
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tibiae, pale vellowish to yellowish brown; tegulae and hasal venation nearly
white: first three abdominal segments orange. Produeed portion of elypeus
subtruncate, no elypeal side whiskers; mandibles with a fang-like tooth
within; antennae stout, the segments short, the thirteenth tapering; ocelli
i slightly less than a right-angle triangle. Dorsulum shining, finely pune-
tate; metapleurae above with some well-marked carinulac extending to near
spiracle. Exposed dise of propodeum narrow, tongue-like, there being an
imperfect hounding earina hedged in by silvery pile; there are also a few
transverse and an mmperfect longitudinal carina; posterior face with some
fine carinulae and a narrow wedge-like cleft expanding to apex of the dise.
Marginal cell very short. Abdomen smooth beneath. Lateral lobes of the
aedeagus somewhat cuneate beneath, and apieally above are provided with a
tuft of bristles. The pile is silvery and abundant.

IFeaaLe, allotype. Length, 4 mm. Body shining. Blaek; elypeus for apieal
portion, mandibles exeept apex, seape of antennae heneath at base, and
flagellum beneath, fore and middle femora beneath beyond base, ereamy
white; posterior femora reddish brown apically; tibiae and tarsi pale yellow-
ish brown, but tibiae in part whitish dorsad; pronotal lobes apically, tegulae,
axillary sclerites, and base of wings, ercamy white; venation testaceous,
abdomen entirely red; legs with spines on the palest areas whitish, otherwise
spines and spurs pale brown. Head rather wide; produced portion of ely-
peus gently lobed, narrowly rimmed and with three teeth on eaeh side, the
mnermost tooth quite small; mandibles with a fang-like tooth within at base
of blade; antennae moderately stout, article 3 slightly longer than 4, article
12 gently tapering; oecelli in about a right-angle triangle. Dorsulum with
close punctures. Exposed dise of propodeum narrowing from base, and with
two longitudinal carinulae and some shorter basal ones; pleurae finely reti-
culate; posterior face with its depression in its upper portion. Mareinal cell
rather short, exceeding the third submarginal. Dise of pygtdium broadly
triangular, tapering slightly at apex, its bounding carinae not strong, the
dise with a few punetures. Vestiture silvery pile in the nsual plaees.

IHovroryre, male (Citrus Experiment Station, Riverside), Palm Springs,
Riverside County, California, April 24, 1938 (P. TI. Timberlake), flying
over ground. ALLoryre, female, Borego, San Diego County, April 29, 1955
(Ir. X. Williams). Pararyres, 2 males, Borego, April 29, 1954 (P. II. Tim-
berlake), on Kuphorbia polycarpa; 1 female. Borego, April 27, 1954 (P. D.
ITurd). Other specimens not eonsidered paratypes: 1 female, Blythe, River-
side County, April 24, 1955 (W. R. M. Mason) ; 3 males, Pinto Wash, Impe-
rial County, California, April 28, 1958, and 12 males and 4 females, topo-
typical, May 5, 1958 (F. X. Williams), all at plants of Euphorbia polycarpa
hirtella.
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Discussion. This small, stoutly-built speeies has the labrum gently bi-
lobed in both sexes. It is evidently related to PL parvus Fox, of which only
the female is known. The abdomen of Pl. palmarwm is entively rved, and there
are three teeth on either side of the low clypeal lobe, while in Pl parvus
there are but two sueh on cither side.

Plenoculus propinquus IFox.
(Figures 1, 46, 55, 56, 81, 82.)
Plenoculus propinquus Fox, 1893, Proc. Acad. Nat. Sci. Phila., 45:537-538. Female,

Colorado. Ashmead, 1899, Psyche, 8:337-339. Male and key to spp.

Plenoculus propinquus var. rufescens CocxERELL, 1898, Proc. Davenport Acad. Sci.,
7:144. Reported from Arvizona, California, Colorado, New Mexico, Idaho,
and now from Nevada, Oregon, Washington, and Utal.

SPECIMENS EXAMINED: CALITFORNTA—Kerxy Couxty: Randsbure, 1
male, May 1, 1952 (R. M. Bohart). Pumpkin Center, 1 male, July 30, 1956
(E. I. Sehlinger). Lassex Couxty : ITalleluja Junction, 1 male, July 4, 1951
(R. €. Beehtel) ; 3 females and 1 male, July 11, 1957 (R. M. Bohart). Mox-
TEREY C'OUNTY : San Lucas, 1 male, August 20, 1933, on flowers of Eriogo-
num gracle (P. 1L Timberlake). Los Axcreres Couxty: Clairmont, 3 fe-
males “Pom(C'" (Baker). Glendale, 1 male, June 8, 1952 (E. I. Sehlinger)
2 miles cast of Lancaster, September 14, 1956 (15, I. Scehlinger). ORANGE
Covxty: Yorba Linda, 1 female, August 15, 1920, on flowers of anise (P. 1L
Timberlake). Riversipe Couxty: Banning, 1 male, June 26, 1952 (J. W.
MaceSwain). Four miles east of Eden, 1 male, April 17, 1937, on Larrea diva-
ricata (P. L. Timberlake) ; Riverside, 8 females and 3 males, distributed in
April, June, July, September, and Oectober, and the vears 1927, 1928, and
1929, on Euphorbia marginata; + males and 3 females, comprising 6 speci-
nmens collected in June and 1 in September, during the yvears 1926, 1927,
1932, and 1941, on Eriogonwm gracile: 1 female and 1 male, September,
1924, on annual Eriogonuwm; 1 female digging in loose soil. All colleeted by
P. . Timberlake; 3 females, Aungust 7 and 10, 1956 (.J. (', ITall and E. I.
Sehlinger). SaN BerNarpixo Couxty: One mile east of (tajon Junction, 8
males, August, 1956 (E. 1. Sehlinger). VExTUra County: Santa Paula, 3
males, June 5, 1927, on or near ground (P. IT. Timberlake). COLORADO—
Arayosa County: Great Sand Dunes, 6 females, July 20-21, 1954 (II. 1.
and M. A. Evans). One female, No. 2276 Colorado; Boulder, 1 female,
August 5, 1908; 1 male, August 4, 1908 (S. A. Rohwer, Det. S. A, Rowher),
Collections U. S. National Museun. Limen, 1 female, Angust 25, 1951 (R. RR.
Dreishach). NEVADA—(CnukcuiLL County : Fallon, altitude 4000 feet, +
males, May 29, 1930 (E. 1. Bell), Ace. 30540, American Muscum of Natural
History, Minden, 2 females, August 24, 1952 (R. M. Bobart). WasHOE
County : Sparks, 1 female, July 18, 1953. OREGON—DEscHUTES ('OUNTY
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Tumalo Reservation, near Bend, 2 males, June 22-23 1954 (E. T. Sehlin-
ger). UTATI—North fork Duchesne River, 1 female, .July 13-14, 1927 (Cor-
nell University Lot 542, sub. 305). Morcax CouNty : Pine View, Ogden (‘an-
von, | female, July 21, 1922 (E. P. Van Duzee). WASIHINGTON—GRANT
CouxTy : (‘olumbia River, near Vantage, 1 male, August 27, 1954 (I, K.
and M. A. EKvans).

Discussion. The female of Pl propinquus averages about 6 mm. long.
Tt is black or with the basal part of the abdomen reddish, and the anterior
tibiae in front yellowish hrown. The elypens is deeply eleft mesad, almost
with a stoved-in effect. The dise of the propodeum is finely eranulate, with a
few earinulae and a shallow median suleus. The male has a rather eibbous
clypens, often shallowly cleft mesad or bluntly produced there, and its eolor
is more or less pale yellowish or old ivory and sometimes sharply dark at
the extreme base. With rare exeeptions the seape is dark beneath., The 2-3
stout volsellar thorns appear to be its hest charaeter.

Plenoculus deserti Williams, new species.
(Figures 85, 87.)

Marg, holotype. Length, 4 mm. Black: dise of elyvpeus anteriorly vellow-
ish red; mandibles same color exeept hase and apex: no pale ventral stripe
on seape; a stripe on fore tibiae, on fore tarsi generally, a rather obscure
stripe behind on the posterior tihiae, and an obscure hasal and apical mark
on middle tibiae, all pale dull yellowish; middle and posterior tarsi brown-
ish, tegulae vellowish; venation testaceous, the costa and other veins forming
the marginal eell, darker; abdomen orange red. Produeed portion of e¢lypeus
with acute lateral angles, the low wide median lobe polished and somewhat
downeurved apically; a pale elypeal tuft far to either side; mandibles exca-
vate beneath and with a strong tooth within; antennae rather slender,
articles 3 and 4 subsequal, 13 ecurved on one side; frons and vertex sub-
opaque a line forward from anterior ocellus, the ocelli forming harely less
than a right-angle triangle, the space hetween the fore ocellus and each pos-
terior one tumid. Dorsnlum closely punctate, the meso- and metaplenrae
shining, the mesopleurae beneath with a small tuberele; dise of propodeum
subopaque, broad and subtruneate, hounded apically by a emrved carina, the
dise is retienlate and with fanning and transverse earinulae, the median
trough widens apically and is polished there, propodeal plenrae shining and
very finely striate, posterior face shining, transversely striate and with a
broad subcordate depression. Abdomen with very fine reticulations. Aedea-
eus of the Pl. davisi type, but with ahout 8 strong volsellar spines. Vestiture
moderate silvery pile.
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IFrarave, allotype. Length, 5 mm. Head and thorax generally subshining,
the punctation finer than in the male. Black, the elypeus reddish exeept at
base, only the posterior tibiae with a pale dirty yvellow stripe posteriorly,
tarst largely brownish; venation as in holotype; abdomen reddish with a
darker ill-defined median bloteh on tergite 2. Produeed portion of elypeus
subtruncate, mostly bare and shining with a very few large punctures,
strongly emarginate and rather depressed mesad, the margin sloping down
from this emargination and provided with an angle and two teeth at cach
side; mandibles stout, emarginate heneath and toothed within; antennae
rather slender, seements 3 and 4 subeqnal, the slightly reddish segment 12
shightly longer than seement 11; ocelli forming very little less than a right-
angle triangle, the line forward from the anterior ocellus about as long as
the diameter of that ocellus, the space between the fore ocellus and caeh
posterior ocellus rather tumid; head texture subeoriaceous. Leneth of spines
of the fore tarsal comb up to about 1.3 the thickness of the segment from
which they originate. Dise of propodeum generally opaque except the apical
part of the very shallow median trough, and with very fine recurved striae;
propodeal pleurae shining with exceedingly fine striate-rveticulate surface;
posterior face shining, with a V-shaped depression. Abdomen with tergites
showing very fine reticulations and the usual strong punctures on the apieal
ones. Dise of pyeidium subtriangular, not pinched apically, the sides being
nearly straight, the dises with rather sparse though strong punctures having
the effeet of ronghening its surface,

IHoLoryre, male, in eood condition, Borego, San Diego Clounty, April 20,
1955 (. X. Williams). ArLoryre, female, topotypical, April 2, 1953 (P. D.
Hurd). ParaTyres likewise from Borego arve, 2 males, A]ml 9') 1954 (P. D.
ITurd), on Croton californicus; 1 female, April 9, 1955 (F. X. Williams): 3
females, Mareh 15, 1957 (F'. X. Williams). Speeimens not 1eharded as para-
types are, 1 male (with elvpeus and mandibles black), Picacho Pass, Ari-
zona, September 13, 1954 (P. 11. Timberlake), on Euphorbia albomarginata:
1 male and 1 female, Thousand Palms, Riverside County, Mareh 28 and
April 25, 1955 (W. R. M. Mason); 1 male, Fish (‘reek mountains, 300 feet,
Tperial Cmmty, California, April 20, 1955 (W. R. M. Mason).

DiscussioxN. Plenoculus deserti seems to be the Colorado Desert represen-
tative of PI. propinquus Fox. It differs from the latter in its genevally
smaller size; in the male in the slightly different elypeus and in the more
numerons and more spinelike volsellar armature; in the female in the more
roughened pyeidial dise. And admittedly, this rather weak speeies may be
difficult to separate from some specimens of the desert Pl. davisi Fox.
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Plenoculus boharti Williams, new species.

(Figures 40, 61, 83, 84.)

FedyaLe, holotype. Length, +.5 mm. Frons subopaque, thoraeic dorsum
somewhat shining. Black; mandibles widely orange mesad, legs nearly black,
fore femora at extreme base in part reddish, hind tibiae suffused with orange
red, tarsi ohseurely brownish, tegulae testaceous apically; abdomen red with
a large ecentral black spot on tergite 1, a still larger one on tergite 2, with
tergite 3 almost entirely black, and the remaining tergites blackish. Frons
densely and minutely punctate, less densely so on vertex which is shining;
clypeus with the dise gently convex, the anterior part shining and with some
laree deep punctures, the margin shightly arenate and with four strong
teeth on each side of the rather narrow median emargination; antennae sub-
clavate, vather stout, articte 3 appearing slightly longer than 4; ocelli form-
ing very shehtly more than a right-angle triangle. Dorsulum very finely
punctate. Dise of propodeum short, almost coriaccous, sliehtly depressed
and very minutely eross-wrinkled for its apical half, the plenrae with very
fine longitudinal striae, shining; posterior face chiefly smooth, with a shal-
fow subtrianeunlar depression from the upper part of which a pair of diverg-
ing cartnulae arise. Lees moderately spinose; venation rather heavy, the
marginal cell ending very sliehtly bevond the third submarginal eell, the
second transverse-cubital and the second recurrent vein interstitial in one
wing, nearly so in the other wing. Abdomen broad, the tergites generally
reticulate, the fifth however with the usnal laree punctures; pyeidium of the

Figure 36. Plenoculus palmarum. Female. Paratype. From Borego.

Figure 37. Plenoculus palmarum, Male. From Palm Springs.

Figure 38. Plenoculus timberlakei. Female. Head, to show dorsally interrupted
preoceipital ridge.

Figure 39. Plenoculus davisi. Male, with red abdomen. Ocellar triangle. From
Plumas County, California.

Figure 40. Plenoculus boharti. Female. Holotype. From Campo, California (U.S.
N.M.).

Figure 41. Plenoculus davisi. Female. From Midland County, Michigan.

Figure 42. Plenoculus cockerellii. Female. From Douglas, Arizona.

Figure 43. Plenoculus davisi, mate, with red abdomen. Abdomen, from side, to
show ventral ridges or undulations. From Big Bear Valley, San Bernardino Moun-
tains, California.

Figure 44. Plenoculus davisi., Male (of Fig. 43). Abdomen, from beneath, to
show ridges.

Figure 45. Plenoculus davisi. Female. Pygidium. From Olmsted County, Minn.

Figure 46. Plenoculus propinquus. Female. To show bilobed labrum. From
Riverside, California.

Figure 47. Plenoculus timberlakei, Female. To show labrum very slightly emar-
ginate mesad.
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Plenoculus cockerellii (?7) male. From Tueson, Arizona.

Plenoculus timberlakei. Female, Pygidium. From Beaver Dam, Ariz.
Plenoculus cockerellii. Female. Pygidium. From Douglas, Arizona.
Plenoculus cockerellii. Female. From Eloy, Arizona.

Plenoculus timberlakei. Female. To show ocellar-occipital ratio.
Plenoculus davisi. Female, with red abdomien. To show ocellar-

occipital ratio. From Mill Creek, San Bernardino County, California.
Figure 54. Plenoculus davisi gracilis. Female, holotype. The pale clypeus has
unusual dentition. Six miles west of Indio, California.
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usual triangular form, not constricted subapiecally, shining, with rather
sparse strong punctures except mesad.

Marg, allotype. Length, 5 mm. Black; mandibles distad of broad part,
reddish; extreme base of fore tibiae and a stripe posteriorly on the hind
tibiae and their spurs, reddish hrown; tarsi dark hrown; abdomen red, with a
transverse blackish spot on tergites 2 and 4, bevond it is blackish; a pair of
sniall dark spots on sternite 2. Head with exceedingly fine close punetures,
more scattered hehind the posterior ocelli where it is shining; clypeus with
the lateral hair tufts pale brown, elypeal disc moderately convex, the anterior
part roughly senlptured though shining, the produced maregin only gently
arcuate and armed with four strong teeth; antennae rather stout, with the
seape all dark, articles 3 and 4 subequal, 13 not bent; ocelli in slightly less
than a right-angle triangle; a shining, slim fusiform line from the fore
ocellus to between the bases of the antennae. Dorsulum shining, very finely
and closely punetate, the pleurae striato-punctate and with a polished bossed
area. Dise of propodeum widely exposed, shining, longitudinally and divere-
ingly striato-punctate, the apex obeuneately depressed mesad, the pleurae
striato-punctate, the posterior face laregely shining, tranusversely striate and
with a V-shaped depression mesad. Venation heavy, testaceous. Abdomen
gently undulate ventrad except at base, above mostly reticulate. Terminalia
as in Pl. davisi darist (compared with a Pl davist from Midland Connty,
Michigan, see fig. 79); laterodistal hristles of the paramerves strong, other
hristles weak or wanting. Vestiture: Sparse, some of it may have heen
rubbed off.

Ifororyre, female (U. S. National Musecum Clollection, Type No. 58464,
from K. V. Krombein Coltection), from Campo, San Dicgo C'ounty, Califor-
nia, April 27 1939 (R. M. Bohart). Anrorver, male, Gleneliff Camp, near
Buckman Springs, San Diego County, May 7, 1953 (F. N. Williams).

Thus, the holotvpe and allotype were taken from loealities searcely 15
miles apart. ParaTyres, (alifornia, as follows: Los ANGeELES CounTy : Pasa-
dena, 3 males, May 14, 1944 (K. W. Cooper), in the Karl V. Krombein C'ol-
lection (U. S. National Museum Collection), ddeld. Tanbark Flat, San
Gabriel Mts., 3 males, July 11, 1952; July 5 and 12, 1956 (R. M. Bohart); 1
male, July 13, 1952 (.J. W. MacSwain); 1 male and 1 female, June 17, 1
female, June 20, 1956 (R. ('. Beehtel). MoNTEREY ('OUNTY : ATroyo Seco
Camp, 3 females, June 6, 1956 (R. M. Bohart), 2 females, June 5, 1957
(R. M. Bohart). Other specimens not considered paratypes are: 1 male,
Sequoia National Park, Tulare County, California (R. C. Bechtel), and 1
male, Samuel Spr., Napa Connty, California (R. M. Bohart).

Discussion. The male of Pl boharti is identified by its blackish elvpeal
dise whose edge is multidentate, more rarely, crenulate, and emarginate
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mesad much as in the female, by the entirely dark antennal scape and the
red and black abdomen. The male from Sequoia National Park and the one
from Samuel Springs have the hind tibiae and tarst pale reddish.

The female, on the other hand, except for the not-altogether-constant red-
and-black ecolor pattern of the abdomen and the frequently stronger pro-
tuberant clypeal teeth, seems inseparable from females with the abdomen
entirely black from the same locality, that T reecard as a rather dark form
of Pl. davisi. Associated with these “davisi”-type females are typical pale-
marked males of Pl davist.

Plenoculus stygius Williams, new species.
(Figures 5, 62, 90.)

Fearane, holotype. Length, 3.5 mm. Shinine, the seulpture very fine.
Black; mandibles except base and apex, margin of produced portion of cly-
peus, the legs bevond femora, vellowish hrown; the tarsi in part duskier;
antennae brownish heneath; tegulae brownish except at apex; apex of pygi-
dinm reddish. Head coriaceous; elypeus short, smooth and thick along middle
part of margin, the dentition rather minute and consisting of three teeth on
cach side of the rather wide and shallow emargination; antennae subclavate;
ocelli forming very slightly more than a right-angle triangle. Dorsulum
finely and closely punctate; dise of propodewm coriaceous, under certain
lights with minute transverse wrinkles and a shallow median trough, the
pleurae polished, exceedingly fine reticulate-punctate, posterior face of pro-
podeum nearly smooth, with an inverted tear-shaped depression. Foretarsal
comb not strong, leg hristles pale. Truncation of marginal cell very narrow.
Tergites inder lower magnification appearing smooth, but under X 80 mag-
nification with very fine transverse striae, and with a few strong punectures
on tergite 5. Pygidium triangular, very little constricted apically, the dise
with a few strong punctures. The silvery pile while not generally outstand-
ing, is conspicuous on the pronotum, mesoplewrae, and ahove on either side
of the dise of the propodeum.

[

MavLg, allotvpe. Length, 3.2 mm. Much like the female but the seulpture
is not quite so fine, although the propodeal pleurae appear smooth and pol-
ished nnder moderate magnification. In addition to the pale yvellowish brown
tibiae and tarsi, the elypeus is dull vellow, as is also the scape beneath, the
antennae being generally dull brownish above, paler bencath. There is the
usnal hair tuft at each side of the elvpeus that is angled laterad and with a
low median lobe. Antennae subelavate; ocelli forming a little less than a
right-anele triangle. Abdomen with sternal cross ridges; each volsella with
five stout bristles.

IToLoryrr, female (Citrus Experiment Station, Riverside), from Palm
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Springs, Riverside County, California, May 11, 1935 (P. H. Timberlake), on
Euphorbia polycarpa; ALLoryre, male, Borego, San Diego Clounty, May 12,
1955 (I*. X. Williams), on a mat Fuphorbia. ParaTyres: 1 female, Palm
Springs, Riverside County, May 11, 1935 (P. H. Timberlake), on Euphorbia
polycarpa; 1 female, 6 miles south of Palm Springs, Colorado Desert, Cali-
fornia, June 8, 1930, ou Eriogonum trichopodum, and 1 male near Palm
Springs, June 8, 1930, on Croton californicus, both speeimens eollected by
P. H. Timberlake; 4 males, Borego, San Diego County, April 29 and May
12, 1955 (K. X. Williams) ; 1 male, Borego Valley, San Diego County, dunes,
April 18, 1957 (R. M. Bohart). Other specimens not considered paratypes:
4 males, Borego, May 12, 1955 (F. X. Williams); 6 females and 1 male,
Thousand Palms, Riverside County, California, one in Mareh, the rest in
April, 1955 (W.R.M. Mason); 1 female, Blythe, Riverside County (W.R.M.
Mason) ; 1 female, Cronise Valley, San Bernardino County, California, April
29, 1956 (M. Washauer). One female, Picacho Pass, Pinal County, Arizona,
September 13, 1954 (P. II. Timberlake), “flving over the ground.” On the
same mount as one of the California females taken by Timberlake is its prey,
a small mirid bug.

Discussion. Obviously this little desert dweller is elosely related to PL.
darisi Fox, but a combination of characters, at times somewhat variable,
separates it from Pl. davisi. The more obvious distinetions in Pl stygius are
its highly polished condition, the lack of any pale elear yellow markings, the
nmore delicate elvpeus dentition, the rather sae-like marginal eell, its narrow
truncation that extends well beyond the third submarginal cell, and addi-
tionally in the male, the generally stouter volsellar spines.

Ocecasionally Pl stygius has the abdomen orange red, as in the above
listed female from Blythe, and the one from Cronise Valley.

Plenoculus davisi IFox.
(Figures 6, 7, 8, 12, 39, 41, 43, 44, 45, 53, 54, 57-60, 63-69, 74, 75, 76, 79, 86, 88.)

Plenoculus davisi Fox, 1893, Psyche, 6:554-555; 1893, Proc. Acad. Nat. Sci. Phila.,
45:537. Male and female. Michigan, Montana.

Plenoculus abdominalis AsuuMpap, 1899, Psyche, 8:339. Male. Arizona (Prescott).

Plenoculus apicalis WiLLianMs, 1914 (1913), Kansas Univ. Sci. Bul., 8:175. Male and
female. (Biol., 1. c., 207-208, pl. 30, fig. 120.) Distribution: Transcontinental in
the United States. Canada, British Columbia (Vernon). Mexico, Baja Califor-
nia Norte; Sinaloa (Mazatlan); Durango (Nombre de Dios), Nayarit (San
Blas).

The original deseription of this speeies is as follows:

Plenoculus davisi @ —Anterior margin of clypeus deeply incised, armed with five
teeth on each side, the outer and inner tooth is generally the largest, the others
being in some specimens indistinct; front very finely granulated, with a long, dis-



Vor. XXXI] WILLIAMS: THE GENUS PLENOCULUS 33

tinct medial impressed line, which originates in a strong fovea, before the anterior
ocellus and extends down between the hase of the antennae; ocelli forming a tri-
angle; on each side of anterior portion of vertex there is a curved furrow, running
from each hind ocellus to the inner eye-margin; first joint of flagellum possibly a
little shorter than either second or third, which are a little longer than any of the
following joints, except the last; dorsulum and scutellum with very fine, close punc-
tures, both strongly convex; suture between dorsulum and scutellum strong; meta-
thorax above very finely granulated, rather strongly furrowed down the middle, the
extreme bhase generally with a transverse series of small fossae, sides and posterior
face very finely striated; abdomen finely and closely punctured, the pygidial area
triangular, with large, sparse punctures, its lateral ridges not well defined; black;
clypeus, except apex, tegulae, four anterior tibiae on outer side, except apical por-
tion, yellowish; tarsi and apical margins of the abdominal segments testaceous;
wings hivaline, iridescent; nervures testaceous, apical abdominal segment more or
less rufous; head, thorax and abdomen more or less covered with silvery pile, which
is most dense on the face, clypeus, mesopleurae and metathorax. Length 5-6 mm.

Var. legs, except anterior tibiae entirely black.

4. Anterior margin of clypeus slightly produced medially; antennae shorter
than in the Q@ and subelavate; clypeus entirely, scape heneath, tegulae, tubercles,
apex of femora, the tibiae, except inner side of the two anterior pair, and the tarsi,
bright yellow. Length 414-5 mm.

Agricultural College, Michigan (June and July). Collected by Mr. Gager C.
Davis, to whom it is dedicated; Montana (Morrison). Coll. Amer. Entom. Society.

DistrmuTioN, Over five hundred speeimens of what 1 consider to be
Pl. davisi have heen examined. The great majority of these arve listed here,
with their distribution as follows:

ARIZONA—Cocuise County : Douglas, 1 female, August 8, 1955 (R. R.
Dreishach). Maricora Couxty: Tempe, 2 males, August 3, 1917 (Cornell
University, Lot 542). Piata County : Tueson, 1 male, May 30, 1920 (F. X.
Williams). Dateland, 1 female, April 12, 1955 (Butler and Werner).

CALIFORNTA—AvriNe County: Ilope Valley, 4 females and 1 male,
July 9 and 18, 1948 (J. W. MaeSwain and P. D. Hurd). CoNTRA COSTA
County: Antioch, I male, June 4, 1949 (. X. Williams); 1 male and 1
female, July 8, 1954 (. D. Hurd) ; Danville, 2 males, June 21 and 23, 1949;
2 females, Angust 6 and 10, 1949 (F. X. Williams). Er. Dorapo CoUNTY:
Teho Lake, 1 male, July 23, 1955 (14. 1. Sehlinger); Lake Fontanillis, 8500
feet, 1 female, July 21, 1955 (K. 1. Sehlinger); two miles south of Meyers,
2 females, July 24, 1955 (E. I. Sehlinger). lareriaL County: Gordon’s
Well, 3 miles west, 1 male, July 14, 1956 (1J. I. Sehlinger); Pinto Wash, 3
females and 13 males, May 5, 1958 (I*. X. Williams), either on Euphorbia
polycarpa hirtella ov Eriogonum inflatwm; Fish Creek Mts., 300 feet, 2 males,
Mareh, 1 female, April, 1955 (W. R. M. Mason). Invo County: Westgard
Pass Plateau, 1 female, May 27, 1937 (C. A. IHamsher). Kerx CouxTy:
Randsburg, 1 male, May 1, 1921 (R. M. Bohart). Lake County: Midlake, 1
female, May 30, 1955 (E. 1. Sehlinger). Lassex Couxty: Bridge Creek
Camp, 6 females, July 9, 1949 (J. W. MaeSwain); Summit Camp, I female,
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July 28, 1949 (P. D. Hurd) : Westwood, 2 males, July 9, 1949 (P. D. ITurd);
MeCoy Flat, 3 females, July 8, 19049 (J. W, \Ido\\mm and P. D. Hurd).
Los AnceLEs County: Mt. Wilson Trail, Branigan, 1 female, Aungust 10,
1915 (P. H. Timberlake); Claremont (Baker), | female (Pem('); Chrystal
Lake, 1 male, June 29, 1950 (F. X. Williams); 1 female, July 9, 1952 (R. M.
Bohart); eight miles east of Lancaster, 1 male, September 1, 1956 (E. 1.
Schlinger); Pasadena, 1 male, May 14, 1944 (44114) (USNM) (K. W.
Cooper, Coll.); Tanbark Flat, 1 male, June 17, 1956 (R. M. Bohart). Mox-
TEREY ('OUNTY : Arroyvo Seco (famp, 38 males and 6 females, August 6, 1956,
and Juune 5, 1957 (R. M. Bohart); San Luecas, 1 male, August 20, 1935 (P. I1.
Timberl illx(’), on Eriogonum gracile. Nara CouNTy : Samuel Springs, 1 female
and 2 males, May 9, 1953 (E. I. Schlinger, R. M. Bohart); 1 female, May
28, 1953 (R. (. Bechtel); 1 female, May 29, 1953, and 1 female, May 24,
1956 (L. 1. Schlinger). NEvapa County: Sagelien Creek, near Hobavt Mills,
1 female, May 29, 1 male, June 25, 1954 (R. M. Bohart); 3 females, July 2
and 9, 1954 (E. L. Schlinger, R. M. Bohart): 1 male, July 25, 1956 (R. M.
Bohart). Pracer County: Lake Tahoe (6225 fcet) 1 female, July 15, 1949
(E. (i, Linsley) ; Carnelian Bay, Lake Tahoe, 2 males and 1 female, July 22,
1957 (R. M. Bohart). Pruaas County: Bucks (5070 feet), 1 male, July 23,
1937 (I'. X. Williams) ; Joinsville, 1 female, August 26, 1956 (R. M. Bohart).
Riversive County: Andreas Canyvon, Palm Springs, 1 female, April 24,
1932 (P. H. Timberlake), on Eriogonum polifolium; Palm Springs Station,
1 female, June 26, 1952 (.J. W. MaeSwain) ; Perris, 3 miles west of, May 14,
1956 (U.S.N.M.) (U. N. Lanham, Coll.); Mt. Wilson Trail, Branigan, 1

Figure 55. Plenoculus propinquus. Female. From Riverside, California.

Figure 56. Plenoculus propinquus. Male. From Riverside. Clypeal dentition of
A, male from Santa Paula, California; B, male from Eden, California.

Figure 57. Plenoculus davisi transversus. Female. Holotype. From Three Rivers,
Tulare County, California.

Figure 58. Plenoculus davisi. Female. Andreas Canyon, Palm Springs.

Figure 59. Plenoculus davisi transversus. Female. Holotype. Mandible. From
outer side.

Figure 60. Plenoculus davisi., Female. The mandible is worn down.

Figure 61. Plenoculus boharti. Female. Holotype. From Campo, San Diego
County, California (U.S.N.M. collection). At A, clypeal dentition of 1. bohiwrti, male,
allotype, from near Buckman’s Springs, San Diego County, California; at B, is the
clypeal dentition of a male paratype from Tanbark Flat, San Gabriel Mts., Calif.

Figure 62. Plenoculus stygius. Female. Holotype. The head has been rotated so
that the lower side of the face is more forward than the vertex. From Palm Springs,
California.

Figure 63. Plcnoculus davisi. Female, with red abdomen. From Riverside, Calif.

Figure 64. Plenoculus davisi. Female. From Sergeant’s Bluff, ITowa.

Figure 65. Plenoculus davisi, Male. From Riverside.
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Figure 66. Plenoculus davisi. Male, with red abdomen. From Plumas County,
California.

Figure 67. Plenoculus davisi, Female, with red abdomen. Clypeus probably worn
down. From Imperial County, California.

Figure 68. Plenoculus davisi. Female. From northwestern Kansas.

Figure 69. Plenoculus davisi. Female. From Olmsted County, Minnesota.
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female, August 10, 1915 (P. IL. Timberlake) ; One Thousand Palins, 1 female,
- April 10, 1957 (P. 1I. Timberlake), on Eriogonum reniforme; Blythe, 1
female, April 24, 1955 (W. R. M. Mason) ; Thousand Palms, 13 males, April,
1955 (W. R. M. Mason) : Riverside, 1 female, September 26, 1924, on annual
Eriogonum, 1 female, Oetober 15, 1926 on Eriogonum reniforme, 1 male,
Aueust 7, 1926, on Helianthus annuus, 1 female, May 14, 1926, and 1 female,
September 8, 1927, on Fuphorbia albomarginata, and 1 male, May 12, 1950,
on Eriogonum fasciculatum, all of these collected by P. 1T. Timberlake; The
Gavilan, 1 male and 1 female, May 31, 1937, 1 female, June 2, 1938 (P. II.
Timberlake), all on Eriogonum fusciculatum. SAN BERNARDINO C'OUNTY : Big
Bear Valley, 6700-6800 feet, 2 males, August 11, 1933, on Eriegonwm
wrighti, and September 14, 1934, on Eriogonuni; Camp Baldy, 2 males, June
26, 1956 (R. M. Bohart); Dollar Line Trail, San Bernardino Mts., 1 male,
July 11, 1956 (R. M. Bohart); C‘ronise Valley, 2 females, April 29, 1956
(P. D. Hurd, M. Wasbauer), Heliotropus curassavicus, Prosopis; twelve
miles east of Mentone, San Bernardino Mts., 3 males and 3 females, July 11,
1956 (R. €. Bechtel) ; Mill Creek, 6000 feet, 1 female, August 28, 1936 (. .
Tunberlake) : Morongo Valley, 1 male, May 7, 1939 (. II. Timberlake), on
Eviogonum fasciculatwm; Valley of the Falls, 1 female, August 18, 1945
(P. II. Timberlake), on flowers ot Chrysothamnus; Verdemont, 1 male, May
17, 1946 (P. 11. Timberlake), on Chorizanthe parryi; Ilelendale, 1 female,
May 16, 1955 (W. R. M. Mason); Redlands, 1 male (R. F. Cole). Sax
Dirco County: Borreeo (or Borego), 10 males and 4 females, April 1
and 2, 1953 (P. D, Hurd); 9 males, 3 females, most with label “C‘rofon
californicus,” last part April, 1954 (P. D. Hurd); 2 males, April 25, 1954
(M. Washauer), on ('roton californicus: 4 males and 2 females, April, May,
1955, and 1957 (F. X. Williams) ; Borrego Dunes, 1 male, April 18, 1957;
Borrego, Palm Canyon, 1 male and 1 female, April 19, 1957 (R. M. Bohart);
two miles north of Warner Springs, 1 female, July 8, 1956 (R. M. Bohart),
on ('roton californicus; Green Valley, 5 miles south of Cuyamaeca, 1 female,
August 8, 1951 (P. II. Timberlake), on Hugclia virgata. SAN Luis OBIsro
County : Black Lake, 1 female, July 29, 1955, and 2 females, August 29, 1955
(R. M. Bohart). Sax Joaquin Clouxty : Tracy, 1 female, June 7, 1949 (.J. W.
MaeSwain). Saxta Cruz Couxty : Felton, 1 male, May 15-19, 1907, 300-500
feet (Bradlev), Cornell U. lot 684, sub. 39, det. .J. €. Bradley, 1923; 2
females, sate locality, May 20-25, 1907 (). ('. Bradley) ; Glenwood, 1 female,
May 27, 1908 (). Chester Bradley). Siasta County: Hat (‘reek, 1 female,
June 23, 1955 (J. W, MaeSwain), 1 female, May 28, 1956 (-], W. MaeSwain) ;
Moose Camp, 1 female, July 14, 1957 (1. 1. Schlinger) ; Snow Mt. Road, 1
female, June 23, 1955 (J. W. MacSwain). Sierra Couxty: Independence
Lake, 2 females, July 17 and 20 (R. M. Bohart); 1 female, July 27, 1956
(R. M. Bohart). Soxoara County : (loverdale, I male, August 26, 1953 (L. 1.
Sehlinger). Tenass County: Four miles north of Paynes Creck, 1 female,
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May 21, 1955 (R. M. Bohart). TurLare C'ouxty : Three Rivers, 3 miles west of,
1 female, May 10, 1938 (P.I1. Timberlake), flving over eround (= PI. darisi
transversus). Tvonum~ye Couxty: Dardanelles, 1 female, June 26, 1951
(C. A. Downing). VENTURA C'oUNTY : Santa Paula, 2 males and 2 females,
June 5, 1927 (P. 1. Timberlake). Yoro (founty: Davis, 32 males and 50
females, collected from June 7 to September, 1953, 1956, and 1957 (Collee-
tors: R. M. Bohart, R. (. Bechtel, .J. €. Downey, A. T. McClay, and E. 1.
Schlinger), a female of one of these specimens is mounted with its prey, the
nymph of a heteropterous bug (R. (. Beehtel, collector) ;: Blkhorn Ferry, 4
females and 60 males, Aueust 1, 1956 (R. M. Bohart).

COLORADO-—Arayoss Couxty: Great Sand Dunes, 1 female, July 20—
21, 1954 (IL. K. and M. A. Evans).

CONNECTICUT—East ITartford, 1 male, September 4, 1947 (H. E.
Evans); Poquonoek, 1 male, June 27, 1905 (IL. L. Viereck) (= PL. davisi
atlanticus Viereck) ((ol. U.S.N.M.).

FLORIDA—Welaka, 1 male, May 1—4, 1955 (H. E. and M. A. Evans)
(= Pl. davisi allanticus).

1DATIO—Tollister, 1 female, No. 6, July 27, 1932, S. pestifer (David E.
Fox) (Col. U.S.N.M.): Jerome, 1 female, June 27, 1932 (“Pole 20, trap 2,
Wind Van Trap').

INDIANA—1 female, No. 2177 (1933).

TOWA—Sergeant Bluff, 3 females and 3 males, Aueust 3, 1933 (('. N.
Ainslie) : Sioux CYity, 1 male, May 25, 1931 (. N. Ainslie).

INANSAS—(CLay Couxty: 4 males, August 9, 1952 (Lin). (IRATIAM
County: 1 male, August 16, 1912 (F. NX. Williams): Graxt (‘ouxTy: 1
female, August 18, 1952 (Aece. No. 8021, 11 T. Evans, Coll.). PrmLuips and
Morrox CouNTIES : 22 males and 15 females, August, 1912 (F. X, Williams).
Porrawaroymie Couxty: 1 female and 1 male, June, 1950 (. K. Evans).

MICHIGAN—Crawrord Counxty: 1 male, June 24, 1953, GraDwWIN
CouNTy: 1 male, June 14, 1953. Mipraxp Couxty: 1 male, June 27, 1953.
Orseco Couxty: 1 male, June 24, 1955. All R. R. Dreishach, Collection.
Wasnrenaw Couxty: Ann Arbor, 1 male, July 28, 1950 (U. N. Lanham):
GrapstoNe County and Npwaco (ovnty: 10 females, 1951, 1953 (R. R.
Dreisbach) ; MivLaxp Couxty: 1 female, 1 male, June 9, 1936 (R. R. Dreis-
bach) (Det. K. V. Krombein, U.S.N.M.).

MINNESOTA—OImstead, 2 females (C. N. Ainslie) (Det. Stevens, U.S.
INISNINS) .

MONTANA—Plenoculus davisi davisi Fox “type” (Det. K. V. Krom-
bein, U.S.NAL).

NEVADA—Fernley. 1 male, August 5, 1953 (R. M. Bohart): Mt. Rose,
6,500 feet, 1 male, June 14, 1957 (R. M. Bohart).
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NEW JERSEY—Clementon, 1 male, May 24, 1902 (J. C. Bradley).

NEW MEXICO—Hmarco Counrty: 2 males, Rodeo, Aungust 26, 1958
(R. M. Bohart).

NEW YORK—Ithaca, Kite Iill, 14 males, July 1 and 2 (P. P. Babiy);
Wite IIill Campus, Ithaca, and Ithaca, 7 males and 1 female, Aungust 19,
1929, June 15, 1937 (P. P. Babiy); June 26, June 29, 1935 (K. V. Krom-
hein); 1 temale, 6 miles from Ithaca, August 11, 1955 (with biological note)
(H. E. Evans); Minetto, 3 females, June 27, 28, 1955 (1. E. Evans).

NORTH CAROLINA—ICill Devil Hills, 1 female, July 1, 1954 (K. V.
Krombein) (U.S.N.M.).

NORTIT DAKOTA—Beach, 2 females, July 19, 1923 (C. N. Ainslie)
(U.S.N.AL) (Det. Stevens).

OREGON—Bend, 1 female, August 19, 1953 (R. M. Bohart).

TENNESSEE—Memphis, 1 male, July 16, 1914 (J. €. Bradley); 1
female, June 4, 1918 (Cornell U., Lot 684, Sub. 36 and 37, Det. J. C. Brad-
ley, 1923, Plenoculus davist 8 Fox).

TENXAS—MeDade, 1 male, June 11, 1935 (J. K. Gillaspy) (Krombein
Colleetion, and compared by Dr. Krombein with the type of Pl. abdonm-
nalis Ashmead).

UTATT—North Fork Duchesne River, 1 male, July 13-14, 1927 (Cornell
U., Lot 542, Sub. 305) ; Logan, 1 female, July 1, 1955 (R. M. Bohart) ; Roose-
velt, 5,000 feet, 1 female, July 27, 1953 (R. Dreisbach).

WYOMING—Powder River, 1 female, August 1, 1950 (R. R. Dreishach
and K. K. Schwab).

CANADA—Britisa ConunBsra: Vernon, 1 female, July 14, 1947 (I11. B.
Leech). Tunneling in sand. The burrow stored with immature Aphidae.

MEXICO—DuraNGo: Nombre de Dios, 1 male and 1 female, August 1,
1951 (P. D. Hurd). Basa CanirorN1A: La Paz, 1 female, October 7, 1955
(I, XU Williams). Navarrr: San Blas, 2 males, July 20, 1951 (P. D. Hwrd).
SINaLoa : Mazatlan, 1 female, October 7, 1955 (F. X. Williams).

DisaNosEs ov THE SUBSPECIES Plenoculus davist

Abdomen red and black; clypeus black in both sexes, almost squarely truncate
in the male, usually very low subcuneate in the female, and with a median cleft and
poorly developed teeth or mnone; in the male the aedeagus the volsellar ridge is
weakly armed........._.. Plenoculus davisi mojavensis Williams, new subspecies (86, 88).

Abdomen chiefly reddish; head relatively wide; produced portion of clypeus
truncate, its median emargination narrow and with two teeth far to each side (57),
female Plenoculus davisi transversus Williams, new subspecies.
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Abdomen red, clypeus pale creamy yellow, its produced portion subtruncate, the
narrow median emargination with a bordering tooth (564) ...
____________________________________________ Plenoculus davisi graeilis Williams, new subspecies, f(.malc

Abdomen black; differs from Plenoculus darisi Fox in having the basal tergites
reticulate instead of punctate, and the pubescence thin on the sides of the propo-
deum, the pile being heavier in the nominate species

............ Plenoculus davisi atlunticus Viereck.

Plenoculus davisi mojavensis Williams, new subspecies.
(Figures 86, S8.)

FFraaLe, holotype. Length, 5 mm. Rather shinine. Black; mandibles red-
dish brown from a little before noteh to near apex; fore tibiae except he-
neath, foretarsi, mid-tarsi, and the hind tarsi in part, hrownish; venation
testaceous; abdomen with first 234 teregites reddish orange, the remainder
black. Silvery pile sparse (the insect is rather worn). Clypens widely sub-
cuneate, notched mesad in the small indication of a truncation, behind which
it is shining and transversely tumid. Labrum deeply bilobed, as is usual with
species belonging to the Pl davisi complex; mandibles well notched; blade on
inner side relatively short; antennae rather slender, avticles 3 and 4 sub-
equal, 12 about 1.75 longer than 11; ocelli in a right-angle triangle, an
incised line anteriorly from fore ocellus. Tead very finely seulptured, almost
coriaceous. Pronotum not notched mesad; dorsulum very finely and elosely
punctate; dise of propodeum reticulate and with a few fine transverse and
some basal carinulae, depressed mesad particularly toward apex, posterior
face with an inbowed obeuncate avea formed by a fine line from each side
of the dise of the propodeum, this area hardly depressed. Venation delicate,
mareginal cell long, somewhat exceeding the subtruncate third submareinal;
pedicel of second submarginal cell guite short. Abdominal tergites generally
very finely striate-reticulate, fifth tereite with the usual sparse coarse punc-
tures. Pyeidium of the usnal rather narrowly triangular torm, the two cavi-
nac straight, the dise very finely tessellate and with some Jarge coarse
punctures particularly well to cach side of the middle line.

Mavg, allotype. Length, 4.6 mm. Marked about as in the holotype, but
with tibiae and tarsi generally dull vellowish hrown and the orange red of
the abdomen extending into tergite 4. The sculpture is less fine than in the
female. The shining black c¢lypeus is drawn out truncate mesad, the lateral
angles are sharp, the dise with moderate punctures, and there is a low
niedian lobe from the truncation. The antennae ave rvather slender for the
basal part, article 3 slightly longer than 4, its length neavly twice that of its
expanded apical diameter, article 13 about 1.50 the length of 125 ocelli in
about a right-anele triangle. I'vons very finely veticulate, almost coriaceous;
vertex finely retieulate-punctate. Pronotum, and mesonotum anteriorly,
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stightly notehed mesad, dorsulum finely and closely punctate. Dise of pro-
podeum widely exposed, wrinkled-retieulate, the furrow shining apieally,
posterior faee with the obeuneate area poorly defined and in part finely
grooved mesad. Venation as in holotype. Apical sternal rugosities strong.
Terminalia: parameres as in the Pl. davisi eroup; aedeagal lobes rounded,
hardly angulate on one side; volsellar ridee apparently unarmed. Vesti-
ture: the silvery pile is not conspicuous, although the specimen is in fresh
condition.

Hovroryre, female, ALLOTYPE male, and 4 PARATYPE males, from Apple
Valley, San Bernardino County, 20-V—-1955; a fifth male paratype is topo-
typical, 10-V=1955 (W. R. M. Mason). Apple Valley lies in the southern
part of the Mojave Desert and just north of the San Bernardino Mountains.
Other paratypes are from Arizona, C'oeliise County, Wilcox, 3 males, August
11, 14, 1958; Apache, 5 miles southeast, 1 female, Aueust 11, 1958 (R. M.
Bohart) ; and from New Mexico, Iidalgo Clounty, Rodeo, 1 male, 2 females,
end of August, 1958 (R. M. Bohart).

Discussion. The female is best differentiated by its elypeus which at most
i1s very greatly euneate, and cleft (86), and the male by its black clypeus.

Plenoculus davisi transversus Williams, new subspeeies.
(Figures 8, 57, 59.)

FraaLEg, holotype. Length, 6.5 mm. ITead and thorax subopaque; general
punctation fine. Black; mandibles exeept apex yvellowish brown; clypeus red-
dish along margin; apex of fore femora narvowly and a good deal of hind
tibiae, dull brownish vellow; abdomen reddish, somewhat darker apieally.

Figure 70. Plenoculus cockerellii. Male. Aedeagus. From Riverside County, Calif.

Figure 71. Plenoculus palmarum. Male. Paratype. From Borego.

Figure 72. Plenoculus cockerellii (?). Male. Aedeagus. From Tucson, Arizona.

Figure 73. Plenoculus palmarum. Male.

Figure 74. Plenoculus davisi (= apicalis). Male. Last visible ventral segment.
From northwestern Kansas.

Figure 75. Plenoculus davisi (= uapicalis). From northwestern Kansas.

Figure 76. Plenoculus davisi (= apicalis). Male. Antenna. From northwestern
Kansas.

Figure 77. Plenoculus timberlakei. Female. From Palm Springs.

Figure 78. Plenoculus palmarum. Male, Disc of propodeum.

Figure 79. Plenoculus darvisi. Male. Aedeagus. From Midland County, Michigan.

Figure 80. Plenoculus cockerellii. Female. Fore tarsal comb. From Douglas, Ariz.
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Figure 81. Plenoculus propinquus. Male. Aedeagus. Note the larger and the
smaller volsellar tooth. From Santa Paula, California.
Figure 82. Plenoculus propinquus. Male. One paramere, to show three volsellar
teeth. From Nevada.

Figure 83. Plenoculus boharti. Female. Holotype. From
County, California.

Campo, San Diego
Figure 84. Plencculus boharti. Female. Holotype. To show dorsal abdominal
pattern. White representing the red coloration.




42 CALIFORNIA ACADEMY OF SCIENCES [Proc. 4111 SER.

Produced portion of elypeus truncate, with a narrow median emargination
and two teeth far to each side, the elyvpeus short, its smooth anterior portion
bordered by some large punetures; antennac rather slender, article 3 longer
than 4; ocelli in a right-angle triangle, the smooth area between the posterior
ocelli and the eompound eyes shining. Dise of propodeum with basal fanning
carinac and some reeurved transverse wrinkles; the pleurac generally, very
finely longitudinally strate; posterior face of propodeum shining about the
V-shaped depression, elsewhere finely transversely striate. Fifth tergite ru-
gosely punctate exeept apieally. Pygidium rather narrowly triangular, with
seattered strong punctures. Vestiture of silvery pile.

Hororyee, female (Citrus Experiment Station, Riverside), three miles
west of Three Rivers, Tulare County, California, May 10, 1938. Flyving over
ground (P. 1I. Timberlake). Paramyvrr, 1 female (U. S. National Museum),
three miles west of Perris, Riverside County, California, May 14, 1948
(U.N. Lanham). This speeimen 1s in fine condition and agrees well with the
holotype.

Discussion : The rvelatively wide head of Pl davist transversus, the ehar-
acter of the clypeus and the relatively slender mandibles ave its important
characters.

Plenoculus davisi gracilis Williams, new subspecies.
(Figure 54.)

FEMALE, holotype. Length, 4.8 mm. Black; generally shining, finely seulp-
tured; mandibles exeept apex, elvpeus, seape beneath, tegulae, axillary sele-
rites, venation at base, fore femora beneath at apex, tibiae above, pale c¢reamy
vellow, tibiae beneath and tarsi generally, pale brownish; flagellum heyond
base vellowish hrown benecath; abdomen red. Produced portion of clypeus
subtruneate, generally quite thin, median emargination narrow, with a tooth
bordering either side; mandibles slender, with a strong tooth; psammophore
farly strong; antennac rather stout, articles 3 and 4 subequal, article 12
tapering obliquely; ocelli in slightly less than a right-angle triangle, each
posterior ocellus about 114 times its diameter from the eompound eye.
Iixposed dise of propodenm broadly tongue-shaped, very finely and shal-
lowly retienlate, median furrow short, weak, pleurae and posterior face deli-
cately reticulate, depression on posterior face rather wide. Tarsal comb
strong; marginal cell extending well beyond third submarveinal. Pygidium
broad, slightly constricted apically and with very few punetures. Vestiture:
rather dense silvery pile on head and thorax; bristles pale to silvery.

Iororyre, female, 6 miles west of Indio, Riverside County, California,
April 30, 1949 (1. (i, Linsley, JJ. W. MacSwain, and R. I'. Smyth), Jelilotus.



Vor. XXXI] WILLIAMS: THE GENUS PLENOCULUS 43

The pale elypeus and the elypeal dentition are its chief subspecific
characters.

Three other specimens somewhat resemble this subspecies in their some-
what darker and move straight-edged clypeal projection, hut they are re-
garded as aberrant forms of Pl. davist with the abdomen red. Two of these
specimens are from Cronise Valley, San Bernardino Clounty, (falifornia, the
third is from Borego Valley, San Diego County.

Plenoculus davisi atlanticus Viereck.

Plenoculus atlanticus VIERECK, 1902, Ent. News, 13:74. 4. N. syn.

Plenoculus davisi atlanticus VIERECK, changed status. (See Synoptic Catalog Hyme-
noptera of North America North of Mexico, under direction of Muesebeck,
Krombein, and Townes, 1951:941.)

Plenoculus davisi Fox of Catalog, in part. PL atlanticus not a syn. (teste Krombein,
1955. Ent. Soc. Wash. Proc. 57:146). (See also First Supplement 1958:187,
under direction of Dr. Karl V. Krombein, to above Catalog, 1951.)

Dr. Krombein (L. ¢., 1955) has shown that PL atlanticus is a valid subspe-
cies. It ranges from Connecticut south to North Carolina; it occurs in
Florida, and is also found in Texas (MeDade).

Plenoculus davist atlanticus Vieveek differs most importantly from Pl
davisi davisi Fox in that the silvery pubescence delimiting the propodeal
avea is very sparse (usually guite deuse in the nominate racc), the two hasal
tergites are reticulate in Pl davisi atlanticus, very commonly punectate in
our eastern Pl davisi davisi, and there are transverse arched carinae on
the posterior two-thirds of the dise of the propodeum in Pl atlanticus and
which are lacking in the nominate race.

[ am indebted to Dr. Karl V. Krombein for this data which he secured
in the first place in compaving Pl atlanticus Viereck type male with PL
davisi Fox (2 paratypes), in the collection of the Academy of Natural
Sciences of Phitadelphia.

At least in the Far West, most speeimens of Pl davisi that 1 have scen
have the hasal tergites reticulate or tessellate, and often with some very fine
cross striations, but with the silvery pubescence moderately well to very well
developed on the sides of the dise of the propodenmn.

NEW SYNONYMY

Plenoculus abdominalis Ashmead.

Plenoculus abdominalis Asniaiean, 1899, Psyche, 8:339, 4. From Prescott, Arizona.

From Ashmead’s description and from the study of a male specimen
that was compared with the type of Pl abdominalis by Dr. Krombein, and
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loaned to me, I have concluded that Pl. abdominalis is merely a color phase
of Pl darist davisi; such color phases commonly occur in the (folorado Desert,
and clsewhere in the two Sonoran Zones.

Plenoculus apicalis Williams.
Plenoculus apicalis Winnians, 1914 (1913), Kans. Univ. Sci. Bul. 8:175. @ ¢ Kansas.

So also have I made this purported species of Plenoculus a synonym of
Pl. davist davisi. The writer has examined Kansas specimens taken by Lin
(1952) and Evans (1950, 1952), and these, together with the specimens col-
lected by me in 1912, show that in the same general region in Kansas what
has been called Pl apicalis range in color of abdomen from chiefly reddish
to almost wholly black.

My deseription of this wasp from Kansas would apply equally well to
some of the California specimens of Pl. davist davisi.

OLD WORLD SPECIES

Plenoculus tadzhika (Gussakovskij).

Paviovskia tadzhika Gussaxovsikry, 1935, Trav. Fil. Acad. Sci. URSS, Tadjikistan,
5:424.

This Transcaspian (U.S.S.R.) species is represented by a single male
specimen. From Gussakovskij's two fieures and his deseription in Latin, it
corresponds pretty well to Plenoculus, although the venation of the hind
wings scems not typical for the genus.

I am not familiar with Gussakovskij's genus Plygospher with which
he likens Paviovskia.

Plenoculus beaumonti Andrade.

Plenoculus beaumonti ANDRADE, 1957, Mem. e Estudos Mus. Zool. Univ. de Coimbra,
No. 247:2-7, Figs. 1-9. Male and female. Portugal, Settibal district (Andrade):
Albufeira Lagoon (Andrade). Spain (Cadiz province): Chiclana (Beaumont).

This species belongs in the 1L davist group. In the female of Pl beaumontr
the “Median selerite of the clypeus widely emarginate, its anterior edge
with three teeth at cach side (fig. 1); . . .". This emargination is angular
rather than rounded. The male has the “Paramera of the genitalia with a
cluster of spines helow (fig. 5) .. ."
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Figure 85. Plenoculus deserti. Female. Paratype. From Borego Desert, Calif.

Figure 86. Plenoculus davisi mojarensis. Male. Holotype. Apple Valley, San
Bernardino County, California.

Figure 87. Plenoculus deserti. Allotype. Male, Clypeal production. Borego.

Figure 88. Plenoculus davisi mojavensis. Paratype. Male. Apple Valley.

Figure 89. Plenoculus cockerellii. Male. Antenna, from side (free hand), La
Paz, Baja California, Mexico.

Figure 90. Plenoculus stygius. Allotype. Male. One paramere showing 5 heavy
volsellar spines. Borego Desert.
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BIOLOGY OF PLENOCULUSN

Not much has heen recorded on the habits of Plenoculus. In California,
where the writer is best acquainted with these wasps, both direetly and
through the collections of other entomologists, they are most abundant in
the spring in desert and semidesert regions, particularly when there have
heen sufficient well-timed rains to ensure an abundance of plant growth.
Autumn rains may also bring out these wasps. Plenoculus speeies patronize
many kinds of flowers, of which those of Eriogonum spp., Croton californicus,
and the prostrate or decumbent little Ewuphorbia polycarpa var. hirtella
and Euphorbia albomarginata seem the most important. Among other wasps
associated with Plenoculus, particularly as observed on the euphorbias, are
speeies of Solierella, the spider-hunting little Nitelopterus, Tachyspher, and
some of the Nyssoninae. Thus, the entomologist, in collecting the desirved
wasps on the euphorbias, may assume a very lowly posture, even to seating
himself on the sand in the heat of the desert sun before one of these plants
to seeure the wasp visitors. It is important to obtain good series of these
wasps both at flowers and at their nesting sites so that both sexes are repre-
sented, for the association the sexes may otherwise be difficult.

Oceasionally Plenoculus females ave captured with their prey, as noted
in the following records:

Plenoculus stygius Williams, new species. A female taken by P. 11 Tim-
herlake i1 the Clolorado Desert, California, had a small mirid bug as its prey.
This is mounted with the wasp.

Plenoculus darvist Fox. A female taken by R. C. Beehtel, in Davis, Yolo
(‘ounty, California, had a quite small heteropterous bug as her prey whieh
is mounted on the same pin with the wasp.

Plenoculus davisi Fox. A female taken by ITugh B. Leech, at Vernon,
British Columbia, was noted tunneling in the sand. The burrow was found
to be stored with immature aphids.

Plenoculus coclerellii Fox. A female wasp earrying a small caterpillar
resembling a pyralid was collected hy P. II. Timberlake at Twenty-nine
Palms, Riverside County, California, September 5, 1946. At La Paz, Baja
Califoruia, Mexico, October 8, 1955, T found a loose colony ot several dozen
of these little wasps along a road a few miles from town. The area occupied
was about 6 X 20 feet of a shallow sandy diteh. [Mere were some low plants,
including a small Euphorbia. Many Pl cockerellii females were digeing their
hurrows in the eritty sand, and they showed great energy in throwing out
the sand behind them. Some five or six of the wasps were seen flying to their
burrows, each with a slender inert pyralid caterpillar held longitudinally
heneath her body so that the prey projeeted fore and aft. A burdened wasp
would alight immediately before her hurrow, deposit the caterpillar, enter
the tunnel, turn about therein and emerge to drag in the eaterpillar. Several
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of these slim little moth larvae were secured. They were somewhat reddish,
striped, and with a conspicuous cervical shield, and snggested relationship
with the caterpillar earried by a Pl. eoclerellii female at Twenty-nine Palms,
Riverside County, and taken by Mr. Timberlake, I did not sueceed in digging
out any of the wasps’ burrows. Four of the relatively small male wasps were
taken as they flew after the females or perched nearby. Small tachinid and
bombyliid flies showed interest in the nesting aetivities of these wasps.

Plenoculus davisi Fox (= Pl apiealis Williams). In Phillips County,
Kansas, during late August, 1912, 1 observed some of these wasps nesting in
a sandy spot, and storing their burrows with mature as well as immature
eapsid bugs, probably Psallus seriatus (Reuter), that were easily carried on
the wine. The nest holes were left open while the wasps were afield. The
nests apparently eontained several cells, each of which contained several
paralyzed hugs.

GENERAL COMMENTS ON PLENOCULUS

The study of the systematies of Plenoculus presents difficulties. Perhaps
the most obvious of these is the variation in form and detail, partieularly
in the female, of the anterior part of the clypeus, the variation in the ter-
minalia of the male (those of the female were not studied), and the presence
of population groups that seem hardly meriting of subspeeifie rank. Size and
color may be useful in helping determine species, but they are not wholly
reliable. The female dise of the pyeidium (sixth tergite) may vary some-
what in the same species, and its form and punctation is a useful diagnostie
character in only a few species, and the male genitalia, to the extent they
have been studied by me, serve to separate groups rather than speeies.
Sculpture has a useful purpose in elassification but, as in the genns Solie-
rella, it must be used with caution,

Data up to the present show that Plenoculus is poorly represented in
the Old World (Portugal, Spain, and Transeaspia in the U.S.S.R.). In North
Ameriea, Plenoculus is transeontinental in the United States, and ranges
northward from at least the southern part of C‘anada (one specimen from
Vernon, British Columbia, others from states bordering on (fanada) to well
into the tropies of Mexico. Sonthwestern United States, with emphasis upon
the tolerably well-known California deserts, appears to he the area of their
ereatest development. Of the fourteen speeies of Plenoeulus whieh we have
recognized for the United States, ouly the transcontinental Pl davist davisi
Fox and its subspecies Pl. davisi atlantieus Viereck oceur east of the Missis-
sippi River, while but four others reach or nearly reach to the Rocky Moun-
tains. These four arve PL propinquus, Pl. parvus, Pl gillaspyi, and Pl
coel-erellii. The remaining ten speeies, and four subspecies ave chiefly desert
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inseets. Plenoculus propinquus seems less xerophytie, while Pl dauvisi, as
studied chiefly from (‘alifornia specimens, is abundant in the Upper and
Lower Sonoran Zones and sometimes extends into the Canadian Zone of
the mountains where it is sparse.

Plenoculus wasps having the abdomen wholly or in part orange red were
noted chiefly in the desert regions of sonthern California. Desert species
which on the contrary have the ahdomen entirely or nearly entirely shining
black are represented by Pl stygius and Pl. boregensis perniger, the former
being more prevalent. At least in the Upper Sonoran Zone, Pl. darisi has the
ahdomen more commonly orange red in the male sex; indeed, in some popu-
lations it secems to be exclusively a male charaeter. In a population of Pl
davist taken chiefly by Dr. R. M. Bohart, at Davis, Yolo County, (falifornia,
most of the males have the abdomen black; the few females taken there
also have the abdomen black.

Based on seanty material of Pl. davisi, specimens with the ahdomen
orange red do range castward to the Rocky Mountains and bevond, as
exemplified by Pl. davisi (= apicalis Williams) in Kansas, where there is a
transition from the orange red to the black ahdomen that seems to eharae-
terize this species more or less beyond this parallel.

dvidently a dry Somoran climate is more selective in Plenoculus (and
perhaps to a slightly lesser deeree in Solierella, its first cousin) for an
orange-colored abdomen and also lends to a greater diversity of species than
does a humid climate. The exceptions to this general statement however,
leave much to be explained.
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